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INTRODUCTION

The following Device Enforcement Program Manual (incorporates the Examination Procedures
Outline for Commercial Weighing and Measures Devices) has been prepared as a guide for
determining if devices are correct and suitable for commercial service. Each outline describes what
is considered a minimum examination, preceding official action.

References to sections of the California Business and Professions Code (B&P Code) or the
California Code of Regulations (CCR) - Field Reference Manual have been included for easier
location of specific wording. The CCR Section 4000 adopts the National Institute of Standards and
Technology (NIST) Handbook 44 (HB 44) with exceptions. The section suffix numbers in brackets
[1.10, 2.20, 3.30, etc.] direct you to the specific portion of the CCR or HB 44. Exceptions to HB 44
in the CCR are numbered in the 4002 series and are shaded, bordered, and show the page number
where found. Sections in the CCR that apply to devices that are not included in HB 44 (e.g., electric
watt-hour meters) still maintain the old numbering series.

Enforcement action (Notice of Violations, Administrative Actions and Citations) should include the
appropriate Business and Professions Code authority section or sections and include the following:

Examples:

1. From HB 44 without exceptions -
B&P Code 12107; CCR 4000; NIST HB 44, 1.10, G-UR 4.1

2. Exceptions might look like -
B&P Code 12107; CCR 2.20,4002.2, d

3. Notin HB 44 -
B&P Code 12107; CCR 4027, N.4

References pertaining to DMS Policy Letters and Notices aid in clarification and are found in the
back of the manual prior to the EPO references.

"Safety Guidelines" are included for your reference, as well as specific safety reminders throughout
the outline on individual subjects.

Periodic changes to the procedures will be made to accommodate code changes and new
developments in device technology.

Suggestions for improving this manual are welcome at any time.
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BASIC CONSIDERATIONS ASSOCIATED WITH THE
ENFORCEMENT OF DEVICE CODE REGULATIONS

Uniformity of Requirements - Discussion

Acceptance and Maintenance Tolerances: Tolerances for commercial equipment are the limits
of inaccuracy officially permissible. Tolerances are established, therefore, to fix the range of
inaccuracy within which equipment will be officially tested and sealed.

o Acceptance Tolerances are applied to new equipment (prior to its first commercial use)
and equipment undergoing type approval. These tolerances are smaller than (usually
one-half of) maintenance tolerances.

o Maintenance Tolerances thus provide an additional range of inaccuracy within which
equipment will be accepted on subsequent tests, permitting a limited amount of
deterioration before the equipment will be officially rejected for inaccuracy and before
reconditioning will officially be required.

Theory of Tolerances: Tolerance values are so fixed that the permissible errors are sufficiently
small that there is no serious injury to either the buyer or the seller of commodities, yet not so
small as to make manufacturing or maintenance costs of equipment disproportionately high.
Obviously, the manufacturer must know what tolerances his equipment is required to meet so
that he can manufacture economically. His equipment must be good enough to satisfy
commercial needs, but should not be subject to such stringent tolerance values as to make it
unreasonably costly, complicated, or delicate.

Tolerances and Adjustments: Tolerances are primarily accuracy criteria for use by the
regulatory official. However, when equipment is being adjusted for accuracy, either initially
or following repair, it must be adjusted as close as is practical to zero error (CCR 4000; HB 44,
1.10, G-UR.4.3). Equipment found to be in error, predominately in the favor of the owner/
user, is not acceptable (CCR 4000; HB 44, 1.10, G-UR.4.1.).

Inspection of Commercial Devices

Inspection Versus Testing: Although the term “inspection” is frequently used to include
everything that the weights and measures official has to do in connection with commercial
equipment, it is useful to limit the scope of that term primarily to examinations made to
determine compliance with design, maintenance, and user requirements. Testing then
obviously becomes those operations carried out to determine the accuracy of value or
performance of equipment under examination.

(Rev. 1/02) Page 1
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Necessity for Inspection

It is not enough merely to determine that the errors of equipment do not exceed the appropriate
tolerances. Specifications and user requirements are as important as tolerance requirements
and should be enforced. Inspection is particularly important and should be carried out with
unusual thoroughness whenever new equipment is being brought into service for the first time.
Many times at a given device location, it is beneficial to bring along appropriate copy(s) of
type approval(s) for:

1. Specific test considerations.

2. Specific equipment compatibility/interface considerations (e.g., approved only with a
certain scale, certain software applications, RAM, specific load cells, etc.).

3. Provision for sealing - methods vary from physical seals to audit trail information. See
“Methods of Sealing” below.

Devices initially inspected/tested, and then retested a year later, may have had nonapproved
equipment, computer software, or alterations made which would make them nonapproved and
could facilitate the perpetration of fraud. These conditions are often found during the pre-test
inspection of a device prior to the actual test.

Methods of Sealing

In years past, a security seal involved placing a lead and wire or pressure sensitive seal over
the access plate to the calibration and/or parameter adjustments (many devices are still sealed
in the same manner). However, with the advent of computers and remote configuration
capability through a modem or access lines, the above mentioned functions that affect the
metrological aspects of a device must be secured through audit trail methods.

The need to seal some features depends upon the ease with which the feature or the selection
of the feature can be used to facilitate fraud and the likelihood that the use of the feature will
result in fraud not being detected.

Examples of an audit trail method of a seal:

1. A water dispenser where deliveries are controlled by a rotary flow mechanism equipped
with a magnetic pickup which sends pulses to an internal computer that regulates the
deliveries by pulse counts. Sealing of this programmable count is achieved by a non-
erasable audit trail which maintains the date, real clock time, calibration factor, and
number of entries into the calibration mode.

2. Abatching controller (PC computer and application software) consisting of compatible,
certified indicating and load receiving elements, water meters, monitor, keyboard,
process logic controller (PLC), and one or more slave printers. Sealing of the video
display (primary indicator) uses Category 3 audit trail and is viewable in the “Scale
Audit Report” on the CRT video display. A printed copy must be made available. (See
Table S.1.11. in Section 2.20. Scales Code.)
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Table S.1.11. separates devices into categories as to metrological parameter access and outlines the

method of sealing.

Table S.1.11. Categories of Device and Methods of Sealing

Categories of Device

Method of Sealing

Category 1: No remote configuration
capability

Seal by physical seal or two event counters: one for
calibration parameters and one for configuration
parameters.

Category 2: Remote configuration
capability, but access is controlled by
physical hardware.

Device shall clearly indicate that it is
in the remote configuration mode and
record such message if capable of
printing in this mode.

The hardware enabling access for remote
communication must be at the device and sealed
using a physical seal or two event counters: one

or calibration parameters and one for configuration
parameters.

Category 3: Remote configuration
capability access may be unlimited
or controlled through a software
switch (e.g., password).

An event logger is required in the device, it must
include an event counter (000 to 999), the parameter
ID, the date and time of the change, and the new
value of the parameter. A printed copy of the
information must be available through the device or
through another on-site device. The event logger
shall have a capacity to retain records equal to ten
times the number of sealable parameters in the
device, but not more than 1000 records are required.
(Note: Does not require 1000 changes to be stored
for each parameter.)

[Nonretroactive and enforceable as of January 1, 1995.]

(Table added 1993)

(For Liquid Measuring Devices see Table S.2.2. in Section 3.30. LMD Code.)

(Rev. 1/02)
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WEIGHING AND MEASURING DEVICES INTERFACED TO COMPUTER SYSTEMS

Discussion

An increasing number of commercial weighing and measuring devices are being interfaced with
computers. An interface links external devices (weighing and measuring systems, indicator’s printer
or ECRs) to the computer system hardware. This linking is what establishes weights and measures
jurisdiction for commercial weighing and measuring devices. Often the computer performs many of
the significant metrological functions typically performed by a self-contained weighing or measuring
device. In such cases, the software has become an accessory connected with the weighing or
measuring instrument that may affect the metrological or audit trail aspects of a transaction and
therefore must be type evaluated (type evaluation is based on all equipment that affects the
measurement process or validity of a transaction). Evaluation and inspections should include all
equipment to the point of the first indication or recorded representation of the final quantity on
which the transaction will be based (possibly a receipt or printed ticket). Additionally, weights and
measures jurisdiction may include remote, wireless or modem applications.

A system may have a weighing and measuring component of the system changed (Example: a scale
indicator, console, controller, or CPU). If these changes are not compatible with the computer
software's ability to translate data to a correctly printed ticket, the system may then facilitate the
perpetration of fraud. Many of the manipulations that are done by computer software have no affect
on the weights and measures functions.

The system verification tests below are designed to help determine type evaluation compliance. In
all cases, it is recommended that the equipment operator handle the system - the inspector should
just request them to access and display the information or to attempt to perform the operations.
Always have a copy of the type approval available. This allows the inspector to determine whether
components are compatible as approved, what are the sealable parameters, if a physical seal or audit
trail is used, and how to access same. In multiple devices, at least one complete system should be
inspected. This may include one dispenser and the controller and POS system or scale controller and
POS system.

Many of these tests are the same that have been historically applied to any electronic weighing or
measuring system interfaced only with a printer and no computer.
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Weighing and Measuring Devices Interfaced to Computer Systems

System Verification Tests

NOTE: Item numbers 1 through 5 apply to both weighing and measuring devices. Numbers 6
and 7 are specific to weighing devices; while numbers 9 and 10 apply to measuring
devices.

1. Identification. The identification (ID) tag may be on the back room computer server and could
be viewed on an identification screen on the computer monitor. The ID information may be
displayed on a menu or identification screen. Though currently discouraged, some systems may
be designed so the system must be shut down and reset to view the ID information. G-S.1(1.10)
1.1. Manufacturer.

1.2. Model designation.
2. Provisions for sealing. G-S.8 [1.10]; S.1.11 [2.20]; S.2.2 [3.30]

2.1. Verify sealing category of device (refer to Certificate of Approval for that system).

2.2. Verify compliance with certificate.
3. Units of measure.

3.1. A computer and printer interfaced to a digital indicator shall print all metrological values,
intended to be the same, identically. G-S.5.2.2(a); G-S.5.1 [1.10]

3.2. The unit of measure, such as b, kg, oz, gal, qts, liters, or whatever is used, must agree.

4. Operational controls, indications and features (buttons and switches). Verify that application
criteria and performance criteria are met (refer to Certificate of Approval).

4.1. Any indication, operation, function or condition must not be represented in a manner that
interferes with the interpretation of the indicated or printed values.

5. Indications and displays.

5.1. Attempt to print a ticket. The recorded information must be accurate or the software must
not process and print a ticket with erroneous data interpreted as a measured amount.
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Weighing and Measuring Devices Interfaced to Computer Systems

Weighing Devices

6. Motion detection.

6.1.

6.2.

For railway track, livestock, and vehicle scales apply or remove a test load of at least 15d
while simultaneously operating a print button, push-button tare or push-button zero. A
good way to do this is to try to print a ticket while pulling the weight truck or another
vehicle onto the scale. Recorded values shall not differ from the static display by more

than 3d. Perform the test at 10%, 50% and 100% of the maximum applied test load.
S.2.5.1(a) [2.20]; EPO NO. 2-3, 2.4

For all other scales, apply or remove at least 5d. Printed weight values must agree with the

static weight within 1d and must exactly agree with other indications.
S.2.5.4(b) [2.20]; EPO NO. 2-3, 2.4

7. Behind zero indication.

7.1

7.2.

Apply a load in excess of the automatic zero setting mechanism (AZSM) and zero the
scale. S.2.1.3 [2.20]; EPO NO. 2-3, 2.4, 2.5.2

Example: On a vehicle scale have someone stand on the scale, then zero them off (AZSM
is 3d). Remove the weight (person) and note the behind zero display (usually a minus
weight value) or error condition.

Attempt to print a ticket. With a behind zero condition, (manually or mechanically
operated) a negative number must not be printed as a positive value.

8. Over capacity.

8.1.

8.2.

(Rev. 1/02)

Manually enter a gross weight if permissible or apply a test load in excess of 105% of the
scale's capacity. S.1.7 [2.20]; S.1.12, UR.3.9 [2.20]

Attempt to print a weight ticket. A system must not print a ticket if the manually entered
weight or load exceeds 105% of the scale capacity.
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Weighing and Measuring Devices Interfaced to Computer Systems

Measuring Devices
10. Motion detection.

10.1. Initiate flow through the measuring element. Attempt to print a ticket while the
product is flowing through the measuring chamber. The device must not print while
the indication is not stable. S.2.4.1. (3.30)

11.  Over capacity.

11.1. Attempt to print a ticket in excess of the indicated capacity. A system must not print a
ticket if the device is manually or mechanically operated in excess of the indicated

value.

NOTE: Be aware of error codes on the indicator which may be interrupted as measured
values.
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DIRECTORY OF DMS POLICY LETTERS, NOTICES AND EPO REFERENCES
PERTAINING TO WEIGHING AND MEASURING DEVICES

Service Agent Authority and Responsibilities
Vapor Recovery System Repairs
Rebuilt and Repaired Vapor Recovery Nozzles

Type Approval Requirements of One-of-a-Kind or
of Modified Devices

Static Electricity Safety Hazards

Clarification of Business and Professions Code Section 12014
Checkstand Scales

Electronic Cash Registers and Point-of-Sale Systems
Three-Wheel Registers

Electricity - Static

LPG Reciprocal Agreement

Sampling Procedure for Vapor Meters

Sampling Procedures for Testing Electric Meters

B and K Rebuilt Electric Meters

Obsolete and Unsafe Electric Watt-hour Meters
Rebuilt Electric Watt-hour Meters

Field Testing of Electric Meters

Sampling Procedure for Domestic Water Meters
Electric Submeter Review

Gravimetric Testing of Liquid Meters

Load Cells

Testing of Vehicle Tank and Wholesale Liquid Meters
Utility Meter Billing Complaints

Parking Meters

Vapor Meter Test Laboratory

(Rev. 1/02)

D-00-13
D-86-2
D-94-1
DMS-10

G-91-4

EPO REF-A
EPO REF-B
EPO REF-C
EPO REF-D
EPO REF-E
EPO REF-F
EPO REF-H
EPO REF-|

EPO REF-J
EPO REF-K
EPO REF-L
EPO REF-M
EPO REF-N
EPO REF-O
EPO REF-P
EPO REF-Q
EPO REF-S
EPO REF-T
EPO REF-U
EPO REF-V

10-00
7-86
1-94
7-86

10-91
7-86
1-95
1-95
1-95
5-87
7-86
1-95
5-87
7-86
5-94
7-86
9-86
5-87
1-95
4-90
1-95
1-95
3-99
9-99
1-02
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EPO NO. 1-1

NEWLY INSTALLED WEIGHING DEVICES

The following information may be used as a suggested checklist to obtain compliance for problems most
commonly found on newly installed devices. The most logical time to obtain such compliance is during
the first examination by a weights and measures official.

1. Identification.

1.1.

1.2.

Each weighing device shall have a minimum of one permanent and conspicuous identification
marking with the following information. It may be located under a platter or cover, as long as it
is accessible without the removal of a part requiring the use of any means separate from the
device. The exception is a load receiving element not permanently attached to an indicating
element, installed so only the weighing surface is visible (i.e., vehicle scale installed in a pit)

which may require the use of a tool provided the information is easily accessible.
G-S.1 [1.10]; G-UR.2.1.1 [1.10]; S.6.3 [2.20]; Tables S.6.3(a), S.6.3(b) [2.20]

1.1.1.  Manufacturer's or distributor's name, initial or trademark. G-S.1[1.10]
1.1.2. Model number. G-S.1[1.10]

1.1.3.  Nonrepetitive serial number. On scales installed after January 1, 1986, the number
must be prefaced by words or symbol that clearly identifies the number as the
required serial number. G-S.1[1.10]

1.14.  Capacity. S.6.1[2.20]; S.6.3 [2.20]; Tables S.6.3(a), S.6.3(b) [2.20]

1.1.5.  Value of the scale division or verification scale division "e" when different from "d".
S.6.3 [2.20]; Tables S.6.3(a),S.6.3(b) [2.20]

1.1.6.  If the device was manufactured after January 1, 1986, it must be marked with an
accuracy Class (I, I, III, III L, or IIII). $.6.3 [2.20]; Tables S.6.3(a), S.6.3(b) [2.20]

For weighing devices which have separable major components such as a load receiving
element, indicator and printer, all information should be on each component except for the

capacity on a printer unless it is being used as a primary indicator.
S.6.3 [2.20]; Tables S.6.3(a), S.6.3(b) [2.20]

1.2.1.  Weighing elements not permanently attached to an indicating element such as a
vehicle scale attached by a cable to a remote read out, must also be marked with the
accuracy class, the maximum number of scale divisions and the minimum verification

scale division (nonretroactive as of January 1, 1988).
S.6.3 [2.20]; Tables S.6.3(a), S.6.3(b) [2.20]

EPO NO. 1-1
Newly Installed
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1.3.

1.4.

L.5.

EPO NO. 1-2
Newly Installed

Concentrated load capacity (CLC). A vehicle, axle-load or livestock scale shall be marked with
the concentrated load capacity on or adjacent to the identification plate on the indicating element

and on the load receiving element (nonretroactive as of January 1, 1989).
S.6.3 [2.20]; Tables S.6.3(a), S.6.3(b) [2.20]

NOTE: The marked nominal capacity shall not exceed the CLC times the quantity of the
number of sections in the scale minus 0.5, or

Nominal capacity < CLC x (N-0.5)
Where N = the number of sections in the scale

On scales manufactured before January 1, 1989, the section capacity may be used. Upon
modification, the concentrated load capacity shall be added to the load receiving element of a
previously unmarked scale. The CLC shall not be larger than the section capacity listed on the
approval.

Indicating elements not permanently attached to a weighing element shall be clearly and
permanently marked with the appropriate accuracy class and the maximum number of scale
divisions, n. Indicating elements that qualify for use in both Class III and Class III L may be
marked III/IIT L and shall be marked with the maximum number of scale divisions for each
accuracy class. S.6.3 [2.20]; Tables S.6.3(a), S.6.3(b) [2.20]

Load cells must be marked with a serial number (nonretroactive as of January 1, 1988). They
must also be marked with, or have, an accompanying document with accuracy class, maximum
number of scale divisions (nmax), an S or M for single or multiple cell applications, direction of
loading if not obvious, the name and address of the manufacturer or his trademark, model,
minimum dead load, maximum capacity, safe load limit, and load cell verification interval (Vpin).

The serial number must also be on the document if the manufacturer uses a document.
S.6.3 [2.20]; Tables S.6.3(a), S.6.3(b) [2.20]

2. Type approval. B&P 12500.5; DMS 10 (7-1-86) following EPO 51-2

2.1.

(Rev. 1/02)

Devices intended for commercial use shall be type approved and a weights and measures "seal"
shall be applied only on correct, type approved devices. Provision has been made for the com-
mercial use of devices undergoing type approval reliability evaluation. (Temporary use permit.)

2.1.1.  Foraweighing device that received a Certificate of Approval based on type evaluation
of its components, verify that the major components in the device (i.e., load cell,
indicator, software, scale base) have a Certificate of Approval. Often certificates of
approval will simply state “with compatible approved component”. However,
sometimes certificates of approval specify specific “named” components. If this is the
case then that system must have all of those listed “named” components to be
approved. If software is included in a system, then the scale and software are looked at
together and tested as a “system”. See page 5 for a discussion on computer interface.

EPO NO. 1-2
Newly Installed
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2.2.

2.3.

24.

2.5.

EPO NO. 1-3
Newly Installed

2.1.2.  For load cells in electronic scales and weighing elements greater than 2,000 1bs. or
installed in levertronic scales that have had load cells tested separately, verify type
approval. EPO-REF-Q

Verify that the device and its major components are marked with the class and number of
divisions.

Verify that the load cells and indicators are used within their n,x ratings and minimum
verification interval limits (v, for load cells and dy,;, for indicators).

If a new device needs a special temperature range other than 14EF to 104EF, it will be marked
on the device and on the type approval.

Unapproved devices are not to be sealed, "red-tagged", or "blue-tagged" by weights and
measures officials. Yellow "unapproved device" tags are to be applied. B&P 12500.10

3. Suitability of equipment.

3.1.

3.2

Commercial equipment shall be suitable for the service in which it is used...including weighing
capacity...number of scale divisions, value of d or verification scale division, minimum capacity
and computing capacity. G-UR.1.1[1.10]; UR.1 [2.20]

Suitability should be considered on the basis of customer readability, device sensitivity, and
recommended minimum load (see Abbreviated Table 8 below). To be suitable for its
application, a scale shall have a division value such that the requirements of Table 8 are

satisfied. The use of a scale to weigh relatively light loads is likely to result in large errors.
UR.3.1 [2.20]; Table 8 [2.20]

Table 8. (Abbreviated) Recommended Minimum load

Value of Scale Division Recommended Minimum Load
Class (d or e¥*) (d or e*)

111 All** 20

L All 50

ksk

For Class III devices, the value of "e" is specified by the manufacturer as marked on the device; "e
must be less than or equal to "d".

A minimum load of 10d is recommended for a weight classifier marked in accordance with a statement
identifying its use for special applications.

(Rev. 1/02)

3.2.1.  Minimum load, vehicle scales.

Except for weighments of ferrous metals, cardboard, paper, rags or plastic, and the
weighing of vehicles for registration purposes, a vehicle scale shall not be used for
weighing net loads less than the value of 20 scale divisions.

|4002.2 [2.20] (b.) Page D2-25

EPO NO. 1-3
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3.2.2.

EPO NO. 14
Newly Installed

Minimum load, Class III, Class III L and UNMARKED scales used for recycling.

Except for weighments of ferrous metals, cardboard, paper, rags or plastic, scales
used in recycling shall not be used for weighing net loads less than the value of

20 scale divisions. | 4002.2 [2.20] (c.) Page D2-25 |

3.3. Discrimination requirements - MARKED automatic indicating scales only. This is the ability
of the scale, with a given test load on the receiving element, to produce a specified minimum
change on the indicating element. If you suspect a problem in the scale performance, such as
erratic readings, refer to EPO NO. 2-8, 3.6 for the method of testing discrimination.

N.1.5 [2.20]
3.4. Load cell installation.
3.4.1.  Full electronic scales (load cells in lieu of lever system). S.5.4 [2.20]
Total number of scale divisions, n, must be < the nyx rating of either the indicator or
load cells, whichever is less. EPO-REF-Q
Verification scale division, vpin, for the load cells must be less than or equal to the
scale division, d, divided by the square root of the number of load cells, N, used in the
scale:
v <4
min — \/ﬁ
(Nonretroactive as of January 1, 1994.)
NOTE: The vy, value marked on the load cell must be less than or equal to the vyin
value in the table based upon the d and N for the scale.
Maximum Values of vy, for Multiple Load Cell Scales
(Table values are in pounds)
Load Cells Scale Divisions
11b 21b 51b 10 Ib 20 1b 501b 100 1b
2 0.71 1.41 3.54 7.07 14.1 35 70
4 0.50 1.00 2.50 5.00 10.0 25 50
6 0.41 0.82 2.04 4.08 8.2 20.4 41
8 0.35 0.71 1.77 3.54 7.1 17.7 35
10 0.32 0.63 1.58 3.16 6.3 15.8 32
12 0.29 0.58 1.44 2.89 5.8 14.4 29
14 0.27 0.53 1.34 2.67 54 13.4 27
EPO NO. 1-4
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3.4.2.

3.4.3.

EPO NO. 1-5
Newly Installed

Levertronic scales (scales employing a combination of both levers and load cells). In
the formula, "d" is the value of the scale division and /N represents the square root of
the number of load cells. S.5.4 [2.20]

d
JN x (scale multiple)

V min <

(Nonretroactive as of January 1, 1994.)

NOTE: When the value of the scale division "d" is different than the verification
scale division "e" for the scale, the value of "e" must be used in both
formulas above.

Example problems (load cell installation).

Number 1. Full Electronic (multiple load cells)

For a livestock scale with two sections (four load cells) and a displayed scale division
of 5 Ib., the maximum value permitted for each load cell is 2.5 Ib. The calculation is
shown below. If the value marked on the cell is less than or equal to the value
computed for the viin, then the load cell is considered to comply with T.N.8. [2.20].

d _5lb_51Ib

VminS - -
N V42

=251b

Number 2. Levertronic (both levers and load cells) S.5.4 [2.20]

For a livestock scale with levers that has been retrofitted with a load cell in the
steelyard rod, calculate the multiple of the lever system from the ratios marked on the
levers. Suppose the multiple for a livestock scale is 400:1 and that the scale has a
scale division of 5 Ib., then the maximum value of the vy, of the load cell is
0.0125 1b. The calculation is shown below. Ifthe load cell is marked with a vy, less
than or equal to the calculated value, then the load cell is considered to comply with

T.N.8. [2.20].

Voin S d S1b =0.01251b

min = VN x (scale multiple) NS (400)

NOTE: A simple way of determining the scale multiple (ratio) is to place a one
pound weight on the steelyard rod - with the beam balanced at zero.
Whatever the beam/indicator reads is the scale multiple.

Example: If by placing a one pound weight on the steelyard, the indicator
reads 400 pounds, the scale multiple would be 400:1.

EPO NO. 1-5
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For primary indicators separated from their weighing elements.

4.1.

"... there shall be a convenient and permanently installed means for direct communication, oral
or visual, between an individual located at a primary indicating or recording element and an
individual located at the weighing or measuring element."

Installation requirements for heavy capacity scales.

5.1.

5.2.

"The foundation and supports of any scale installed in a fixed location shall...provide strength,
rigidity and permanence...and clearance shall be provided around all live parts..." The need for

strength and rigidity is especially important on initial inspections of monorails and meat beams
UR.2.4 [2.20]

"Adequate provision shall be made for ready access to the working mechanisms of a vehicle,
livestock, or animal scale for purposes of inspection and maintenance." UR.2.5 [2.20]

Accessibility for testing purposes. G-UR.2.3 [1.10]

6.1.

6.2.

Some scales, such as hoppers and large dormants, are so installed that suitable test weights
cannot be put on or brought to the load bearing element. The owner or operator is required to
provide facilities and necessary labor for tests. The inspector should consider not making
initial tests until he or she is satisfied with the facilities for an adequate test.

Due to the design of scales and weighing elements, it may be difficult to have the load cell
identification readily observable. It may also be necessary for the owner, or an agent of the
owner, to remove parts of the scale to verify load cell information. This should be done before
the scale is tested because an unsuitable load cell violates the scale approval.

Installation and positioning of retail (direct sale) equipment.

7.1.

7.2.

A device used in retail trade shall be placed so the indications and weighing operations may be
seen from a reasonable "customer" and “operator” position. B&P 12510(a)6; G-UR.3.3 [1.10]

Installation characteristics should not affect device performance. For example, an initial
examination may be the best time to require a computing scale on a meat counter, deli counter,
or checkstand to be on a stable base capable of maintaining a level position and clearance
around the moving parts. G-UR.2.1[1.10]

Recommended minimum test weights and test loads for device certification (Table 4).

|4002.2 [2.20] (a.) Page D2-14
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TABLE 4
Minimums
(in terms of device capacity)

Device Capacity Test Weights Test Recommended
(Pounds) (greater of) Loads (Where Practicable)
0to 100 105%

101 to 1,000 50% or 100 Ib 105%

1,001 to 40,000 25% or 500 |b 50% Test We|ghts to dial face

40,001+ | 12.5%o0r10,0001b | 25%  |capacity, 1,000d, or test load
to used capacity if greater than
minimum specified

The term “test load” means the sum of the combination of certified field test standards and any other
applied load used in the conduct of a test using substitution or build-up test methods.
| 4002.2 [2.20] (a.) Table 4, Page D2-14 |
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EPO NO. 2-1

INDICATORS - AUTOMATIC AND NONAUTOMATIC

Devices currently used for commercial weighing are equipped with a variety of indicators. The
following inspections and tests for the various indicators commonly found are listed in this EPO to avoid
repetition throughout the procedures for all weighing devices. References to this EPO will be made in
those instances where it seems appropriate.

The indicators are:

1. Dial Weight Indicators.
2. Digital Weight Indicators (DWI).
3. Weighbeam Indicators.
1. Dial weight indicators.
1.1. Dials are commonly used as follows:
1.1.1.  With dial chart capacity only (mechanical and electronic).
1.1.2.  With unit weights (mechanical and electronic).

1.1.3.  With tare bars (beams).

1.1.4.  As mechanical indicators with shaft-mounted potentiometers which, in turn, operate
digital indicators.

1.1.5.  As part of a dial or digital weight indicator (DWI) combination on an
electromechanical weighing system.

1.2. The following comments apply to dial indicators in the order listed above.

1.2.1.  Mechanical and electronic dials using chart capacity only.

1.2.1.1. All mechanical dial indicators should be tested at 1/4, 1/2, 3/4, and full chart
capacity in addition to the no-load repeatability tests common to all
weighing device indicators.

1.2.1.2. Tests are made at these quarter positions to determine the linearity and
accuracy of adjustment of the dial mechanisms. In those instances where it
is not feasible to apply test weights for all quarters, such as on some hopper
scales, a dial test kit may be used to check the dial accuracy.

1.2.1.3. Electronic dials need not be tested at all quarters as the indicators are driven
by motors responding to electrical signals.

EPO NO. 21
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1.3. Mechanical and electronic dials with unit weights.
1.3.1.  Mechanical dials with unit weights.

1.3.1.1. With test loads on the load bearing element equal to dial chart capacity, the
unit weight (first unit weight) should be activated and the dial indicator
should return to a no-load indication. Additional unit weights should be
tested to the extent that test loads are available.

1.3.2. Electronic dials with unit weights.

1.3.2.1. Normally, electronic dial unit weight indications occur automatically in
response to the test loads on the load bearing element.

1.4.  Dials with tare bars.

1.4.1. Tare bars may be graduated or ungraduated. The accuracy of a graduated tare bar,
similar to that of a weighbeam, depends on the position of notches or graduations and
the calibration of the movable weight. Tare bars should be tested at a minimum of
two points, half and full capacity. Reductions in dial weight indication must be
equivalent to the values selected on tare bars.

1.5.  Mechanical dials with shaft mounted potentiometers.
1.5.1. These units are used to operate automated batching equipment and remote DWI's.

1.5.1.1. Tests of a remote indicating system must include a test of the DWTI's ability
to track the dial accurately. A dial test kit may be used effectively to test
DWI response throughout the dial range.

1.5.1.2. CAUTION. Initial calibration of the DWI establishes the zero relationship
between the dial and digital indicators. Any subsequent "zero" adjustments
made during operations must be made with the mechanical mechanisms
provided and not with an independent electronic "zero" control.

1.6.  Combination - dial and digital weight indicator. T.N.4.1 [2.20]

1.6.1. Both indicators must respond together or independently within tolerance to test loads
on the load bearing element.

1.6.2. Normal operation of the DWI in such a system may be more stable with the dial in a
locked out position.

2. Digital weight indicators (DWI).

2.1.  Electromagnetic interference tests.

EPO NO. 2-2
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2.3.

24.

2.5.
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Maximum capacity with test weights.
2.2.1. Indicator shall not indicate or record values exceeding 105 percent of nominal
capacity. S.1.7(a) [2.20]

2.2.2. Computing and point-of-sale scales manufactured after January 1, 1993 shall not
indicate or record values exceeding labeled scale capacity plus 9 scale divisions
(excluding weight classifiers and postal scales). S.1.7(b) [2.20]

Provision for sealing. S.1.11 [2.20]

2.3.1. Provision shall be made to seal access to adjustments.
Test for motion detection for scales with a printer. S.2.5.1(a) [2.20]

2.4.1. For scales with a capacity greater than 5,000 Ib. placed in service prior to January 1,
1981, and hopper (other than grain hopper) scales with a capacity exceeding
50,000 1bs., apply or remove a load of at least 15d while simultaneously operating a
print button, push-button tare or push-button zero. Recorded values shall not differ
from the static display by more than 3d. Perform the test at 10%, 50%, and 100% of
the maximum applied test load.

2.4.2. For all axle-load, railway track, livestock and vehicle scales, use the test above.
S.2.5.1(a) [2.20]

2.4.3. For all other scales, apply or remove a test load of at least 5d while simultaneously
operating a print button, push-button tare or push-button zero. Recorded values shall
not differ from the static display by more than Id. Perform the test at 10%, 50%, and
100% of the maximum applied test load. S.2.5.1(b) [2.20]

Zero load adjustment.

2.5.1. Hand-operated, push-button zero shall only be operable when the indication is stable
within:

2.5.1.1. ' 3 scale divisions for scales of more than 5,000 Ib. in service prior to
January 1, 1981 and all axle-load, railway track, and vehicle scales (see test
for motion detection). S.2.1.2(a) [2.20]

2.5.1.2. ' 1 scale division for all other scales (see test for motion detection).
S.2.1.2(b) [2.20]

2.5.2. Automatic zero load maintenance (AZM). (Nonretroactive as of January 1, 1981.)
Not all electronic indicators use this feature. To verify this, place test load of one
scale division (Id) in 1/4d steps. If the scale remains in a balanced condition (zero
indication), AZM is present, continue to 2.5.2.1. S.2.1.3 [2.20]

EPO NO. 2-3
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Test for automatic zero maintenance (AZM window) on digital scales.

2.5.2.2.

2.5.2.3.

2.5.2.4.

The test to determine compliance consists of placing enough weight on the
scale as a unit to equal the width of the AZM window plus the zone of
uncertainty (see below). The scale complies in the positive direction if it
displays the appropriate weight for the load applied and does not
automatically return to zero. With the weight still on the scale, manually
re-zero the scale and remove the weight as a unit. The scale complies in the
negative direction if it indicates a negative scale condition and holds it.
This may be negative numbers, blanking, complement weight values, or a
meaningless symbol like EEEE. It must not automatically return to zero.

For bench, counter and livestock scales, "*0.6 minimum (d) scale division
and 0.3d zone of uncertainty for a total of 0.9 scale division. S.2.1.3(a) [2.20]

EXAMPLE: Test of automatic zero maintenance for computing scales
with a "d" of 0.01 pound.

With the scale on zero, add 0.009 Ib. to the platter. The scale should
indicate 0.01 1b. at the end of 10 seconds. It should not automatically return
to zero with the load on the platter. Manually, re-zero the scale with the
0.009 1b. still on the scale. Remove the weight as a unit; the scale should
show a negative scale condition. It should not return to zero.

For axle-load, railway track and vehicle scales, ""3.0d and 0.3d zone of
uncertainty for a total of 3.3d. S.2.1.3(b) [2.20]

EXAMPLE: Test of AZM for digital combination railway track
and vehicle scale with a capacity of 200,000 Ib. and a "d"
of 20 Ib.

With the scale on zero, add 75 Ib. as a unit to the deck. The scale should
indicate 80 1b. at the end of 10 seconds. It should not automatically return
to zero with the load on the deck.

With the 75 Ib. still on the deck, manually re-zero the scale, then remove the
test load as a unit. The scale should indicate a negative scale condition. It
should not automatically return to zero.

For all other scales, + 1.0d and 0.3d zone of uncertainty, for a total of 1.3d.
S.2.1.3(c) [2.20]

EXAMPLE: Testof automatic zero maintenance for digital platform scale
with a capacity of 1,000 Ib. and a "d" of 1.0 Ib.

EPO NO. 24
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With the scale on zero, add 1.3 1b., as a unit to the platform; the scale should
indicate 1.0 Ib. at the end of 10 seconds. It should not automatically return
to zero with the load on the deck.

With the 1.3 Ibs. still on the deck, manually re-zero the scale then remove
the test load as a unit. The scale should indicate a negative scale condition
(-1.0 1b., blank, rrrr, etc.). It should not automatically return to zero.

2.6.  Printer operation with an indicator.

2.6.1.

A printer (or recorder) used with digital indicator shall print all numbers identically
(no tolerance). G-S.5.2.2(a) [1.10]

2.7.  Zero indication. S.1.1[2.20]

2.7.1.

2.7.2.

2.7.3.

On a scale equipped with indicating or recording elements, provision shall be made to
either indicate or record a zero-balance condition.

On an automatic-indicating scale or balance indicator, provision shall be made to
indicate or record an out-of-balance condition on both sides of zero.

A zero-balance condition may be indicated by other then a continuous digital zero
indication, provided that an effective automatic means is provided to inhibit a
weighing operation or to return to a continuous digital indication when the scale is in
an out-of-balance condition.

2.8.  Digital indicating elements. S.1.1.1[2.20]

2.8.1.

2.8.2.

A digital zero indication shall represent a balance condition that is within **1/2 the
value of the scale division.

A digital indicating device shall either automatically maintain a "center-of-zero"
condition to ""1/4 scale division or less, or have an auxiliary or supplemental "center-
of-zero" indicator that defines a zero-balance condition to "*1/4 of a scale division or
less. (Nonretroactive as of January 1, 1993.)

3. Weighbeam indicators.

3.1.  Pre-test inspection items for weighbeam equipped scales should include the following:

3.1.1.

Balance ball - shall not itself be rotatable on scales used in direct sales unless tool
operable or enclosed in a cabinet. $.2.1.2 [2.20]

Poise stop - a shoulder or stop shall be provided on each weighbeam bar to prevent a
poise from traveling and remaining back of the zero graduation. $.1.5.6 [2.20]

EPO NO. 2-5
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No part of a poise shall be readily detachable except on a steelyard with no zero
graduation. $.1.6.1[2.20]

Poise pawl - a poise, other than a hanging poise, on a notched weighbeam shall

have a pawl that will seat the poise in a definite and correct position in any notch.
S$.1.6.3 [2.20]

Error weights.

3.2.1.

Error weights should be balanced on the load bearing element of a weighbeam
equipped scale prior to beginning tests. The smallest weight should equal the
minimum tolerance value applicable. The total value of error weights should equal
the tolerance value for the maximum test load to be applied.

SR requirements for weighbeam equipped scales NOT MARKED with an accuracy class.

3.3.1.

3.3.2.

3.3.3.

3.3.4.

3.3.5.

3.3.6.

3.3.7.

3.3.8.

3.3.9.

3.3.10.

3.3.11.

Application - the sensitivity requirement (SR) applicable to the scale is the same
regardless of whether acceptance or maintenance tolerances apply. T.2.1 [2.20]

General - except for equipment specified in T.2.3 [2.20] through T.2.8 [2.20], the
SR on a nonautomatic-indicating scale shall be twice the value of d on the
weighbeam, 0.2 percent of the nominal capacity of the scale, 2d, or 40 Ibs.,
whichever is less. T.2.2 [2.20]

Prescription scales, use 0.1 grain (6 milligrams). T.2.3 [2.20]

Jewelers scales, capacity 1/2 ounce or less, use 0.1 grain (6 milligrams); capacity
more than 1/2 ounce, use 1d or 0.05% capacity, whichever is less.

T.2.4.1[2.20]; T.2.4.2 [2.20]

Butterfat test scales, use 0.5 grain (32 milligrams). T.2.5.1 [2.20]

Moisture test scales, use 0.3 grain (19 milligrams). T.2.5.2 [2.20]

Grain test scales, use the value of 1d at zero and 2d at maximum test load.
T.2.6 [2.20]; T.N.6.1(b) [2.20]

Livestock without balance indicator, 10 Ib. | 4002.2 [2.20]; (d.) Page D2-18 |

Vehicle, axle-load, and animal without balance indicator shall be twice the value of
d or 0.2% of nominal capacity, whichever is less. T.2.7.2 [2.20]

Vehicle, axle-load, livestock, and animal equipped with balance indicator shall be
the value of d on weighbeam. T.2.7.1 [2.20]

Railway track scales, use 100 1b. or three times the value of d, whichever is less.
T.2.8 [2.20]

EPO NO. 2-6
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Sensitivity tests.

The minimum change in equilibrium with test loads equal to the values specified in 3.3
(scales NOT MARKED). T.3[2.20]

3.4.1.  Sensitivity tests shall be made at zero load and at the maximum test load applied by
increasing or decreasing test weight load on load bearing element. The response
shall be as follows: N.1.4[2.20]

3.4.1.1. Trigloop without balance indicator - position of rest of weighbeam shall
change from center to top or bottom of trig loop (against the top or
bottom). T.3(a) [2.20]

3.4.1.2. Single balance indicator - nominal capacity of less than 500 Ib. - position
of rest of a single indicator shall change at least 0.04 inch or at least one
division on the graduated scale, whichever is greater. T.3(b) [2.20]

3.4.1.3. Single balance indicator - nominal capacity of 500 Ib. or greater - position
of rest of a single indicator shall change at least 1/4 inch, one division on
the graduated scale, or width of the central target area, whichever is
greater. (For batching scale, 1/8 inch or one division on the graduated
scale, whichever is greater.) T.3(c) [2.20]

3.4.1.4. Two opposite-moving balance indicators. The position of rest of the two
indicators shall change 0.04 inch, with respect to each other. T.3(d) [2.20]

3.4.1.5. Scale with neither a trig loop nor a balance indicator. The position of rest
of the weighbeam or lever system shall change from the horizontal or
midway between limiting stops, to either limit of motion. T.3(e) [2.20]

Sensitivity test for weighbeam equipped scales MARKED with an accuracy class.
T.N.6 [2.20]

The test load for sensitivity for nonautomatic indicating vehicle, axle-load, livestock and
animal scales shall be 1d for scales equipped with balance indicators; and 2d or 0.2 percent of
the scale capacity, whichever is less, for scales not equipped with balance indicators. For all
other nonautomatic-indicating, the test load for sensitivity shall be Id at zero and 2d at
maximum test load. T.N.6.1(a) [2.20]; T.N.6.1(b) [2.20]

3.5.1.  Scale with a trig loop but without a balance indicator. The position of rest of the
weighbeam shall change from center to top or bottom of trig loop (against the top or
bottom). T.N.6.2(a) [2.20]

EPO NO. 2-7
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Scale with a balance indicator. The position of the indicator shall change one
division on the graduated scale, the width of the central target area or the value as
follows, whichever is greater. T.N.6.2(b) [2.20]

Scale of Class I or II: 0.04 inch.
Scale of Class III or IIIT with a maximum capacity of 70 Ib. or less: 0.08 inch.

Scale of Class III, IIT L or IIII with maximum capacity of more than 70 Ib.:
0.20 inch.

Scale without a trig loop or balance indicator. The position of rest of the
weighbeam or lever system shall change from the horizontal or midway between
limiting stops to either limit of motion. T.N.6.2(c) [2.20]

Discrimination test - Only conducted on MARKED automatic-indicating scales. If you

suspect a problem in the scale performance as described below, conduct this test.
G-UR.1.2 [1.10); N.1.5 [2.20]

NOTE: It is important to be aware, that the discrimination test must be conducted under

3.6.1.

3.6.2.

3.6.3.

controlled conditions. The test will not be successful for example, if the scale is not
shielded from the effects of the wind, free from vibration, or if automatic zero
maintenance (AZM) is present. (See EPO NO. 2-3, 2.5.2 to determine its presence.)
If it is, bypass it or have it disconnected, then proceed.

The purpose of this test is:

On mechanical analog automatic indicating scales, to assure that the scale is
sensitive to small changes in load and provide repeatable weighings within
tolerance values.

On electronic indicating scales, to verify that the zone of uncertainty is less than or
equal to 0.3d.

Discrimination test requirements.
2.6.2.1. Analog automatic indicating (i.e., dial, drum, fan, etc.) - A test load

equivalent to 1.4d shall cause a change in indication of at least 1.0d.
T.N.7.1. [2.20]

2.6.2.2. Digital automatic indicating - A test load equivalent to 1.4d shall cause a
change in the indicated or recorded value of at least 2.0d. This requires
the zone of uncertainty to be not greater than 0.3 times the value of the
scale division. T.N.7.2.[2.20]

The method of testing discrimination.

3.6.3.1. Analog automatic-indicating scales - Test for discrimination at least at no
load and scale capacity. Apply a test load of 1.4d.

EPO NO. 2-8
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EXAMPLE: Where d = 1b, apply 1.4 Ib. The scale must indicate at
least 1.0 1.

A scale fails to meet the requirements of the discrimination test if it does
not change the indication by at least 1d under those conditions - it will not
provide repeatable weighings within tolerance values.

Digital automatic-indicating scales - The zone of uncertainty is the area
between adjacent increments on a digital device in which the value of
either of the adjacent increments may be displayed; on a mechanical scale,
the scale operator decides if the pointer is closer to one graduation than
the other and decides which value it is indicating. However, on a digital
scale, the indicator must, in effect, make those tough calls. If it prints
weights to 1 1b.; and for example, the load weighs somewhere between
817 Ib. and 818 1b., somehow the digital indicator must "decide" which
value to display. That "grey area" or portion of the zone halfway between
scale divisions is known as the zone of uncertainty. The width of the zone
of uncertainty must not exceed 0.3d.

For the scale with 1 1b. scale divisions, the weight values over a range of
0.3 Ib. (halfway between scale divisions) may display different values
when the same weight is placed on the scale.

Discrimination and Zone of Uncertainty, N.1.5, T.N.7 [2.20]

The test procedure for proper discrimination (i.e., acceptable width of the zone of uncertainty)

1S:

1.

At zero load (or just above the zero tracking range of the device if it is so equipped), add
weights in steps of 0.1d until you just reach the zone of uncertainty. The zone of
uncertainty is detected by an occasional flickering of the display from the initial weight
value to the next higher weight value with no change in weight on the scale. Then
remove 0.1d of weight to cause the reading to become stable just below the edge of the
zone of uncertainty.

Then add a test load of 1.4d. (Example: On a scale with d =1 Ib., apply 1.4 1b.)
That amount of load must cause the indicated value to change by 2d.

Failure of the indication to change 2d under those conditions is a failure of the scale for
discrimination.

Repeat the same test at the maximum test load. In that case:

1.

At the maximum test load value, remove weights in steps of 0.1d until you just reach the
zone of uncertainty. The zone of uncertainty is detected by an occasional flickering of the
display from the initial weight value to the next lower weight value with no change in

EPO NO. 2-9
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weight on the scale. Then add 0.1d weight to cause the reading to become stable just
above the edge of the zone of uncertainty.

2. Then remove a test load of 1.4d. (Example: On a scale with d =11b., remove 1.4 1b.)

3. That amount of load must cause the indicated value to change by 2d.

Failure of the indication to change 2d under those conditions is a failure of the scale for
discrimination.

Weighbeam equipped scales employing counterpoise weights.

3.7.1.

3.7.2.

The slotted or "hanger" counterpoise weights should be individually tested (with
beam poises in the zero balance position) by placing standards on the load receiving

element. Basic maintenance or acceptance tolerances apply as appropriate.
N.1.7 [2.20]

Ratio tests are then performed by substituting known weight (field standards) on the
counterpoise hanger to duplicate the nominal values of the counterpoise weights.
Place known standards on the load receiving element. UNMARKED SCALES and

MARKED scales receive 3/4 basic applicable tolerance values.
Table T.1.1 [2.20];T.N.2.5 [2.20]

Increasing load tests.

3.8.1.

3.8.2.

A minimum test of at least two points on each weighbeam bar should be made with
three points preferable to establish linearity of beam and accuracy of poises.

Excerpts from the increasing load test for livestock and animal scales recommended
by the Packers and Stockyards Administration of the USDA are as follows:

3.8.2.1.  Center test. The fractional bar of the weighbeam should be tested
successively at one-half capacity and at full capacity. The fractional poise
is then restored to its zero position and the intermediate bar, usually
graduated to 900 Ib. capacity by 100 Ib. intervals, should next be tested at
each notch to its capacity. If the weighbeam is not equipped with an
intermediate bar, each 100 Ib. notch should be tested on the weighbeam up
to 1,000 Ib.

3.8.2.2.  Distributed-load test. The test should then continue with the main poise
set at either successive or alternate 1,000 Ib. notches and with test loads of
corresponding value applied to the platform in a reasonable uniform
distribution pattern. At each load, the amount of balance weights should
be decreased or increased as required to produce a correct balance of the
weighbeam or indicator.

Any difference between the value of balance weights at zero-load and the
load at a given notch will represent the error value.

EPO NO. 2-10
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TOLERANCES - USE OF TABLES T.1.1 and 6

Discussion

Weighing devices are divided into accuracy classes and shall be designated as I, II, III, IIT L, or IIII
(nonretroactive as of January 1, 1986). Those devices manufactured after January 1, 1986 must be so
MARKED. S.5.1 [2.20]; S.6.3 [2.20]; Tables S.6.3(a), S.6.3(b) [2.20]

1. Tolerances applicable to devices NOT MARKED 1, II, III, IIT L, ITI1. T.1 [2.20]

Table T.1.1. Tolerances for Unmarked Scales

Decreasing
Type of Device Subcategory Min. Tol. Accept. Tol. Maint. Tol. Load
Multiplier’
Vehicle, axle-load, livestock,
railway track (weighing Class Ill L (Table 6) 1.0
statically), crane, and hopper
(other than grain hopper)
Grain test scales n # 10,000 Class lll (Table 6) 1.0
n >10,000 Class Il (Table 6) :
c‘;:;?r:?;'osesrf‘:;il;::k' "' 5% of applied material test load. 1.0
ghing sy . Average error 10 or more test loads # 2.5% '
recycled materials
Wheel-load weighers and | Tested individually 0.5d or 50 Ib, 1% of 2% of 1.5°
portable axle-load scales orin pairs2 whichever is greater test load test load
Prescription scales 0.1 grain (6 mg) 0.1% of test load | 0.1% of test load 1.5
Jewelers' scales Graduated 0.5d
Ungraduated Sensitivity or 0.05% of test load | 0.05% of test load 1.5
Smallest weight,
whichever is less
Dairy-product-test scale Loads <18 g 0.2 grain 0.2 grain 0.2 grain
18 g load 0.2 grain 0.3 grain 0.5 grain 1.5
Postal and parcel post 15 grain, 1 g, 15 grain, 1 g, 15 grain, 1 g, 1.5
Scales designed/used to 1/32 oz, 0.03 oz 1/32 oz, 0.03 oz 1/32 oz, 0.03 oz
weigh loads < 2 Ib Loads <21Ib or 0.002 Ib or 0.002 Ib or 0.002 Ib
Loads $2Ib Table 5 Table 5 Table 5
Other postal and Table 5 Table 5 Table 5 15
Parcel post scales
All other scales n > 5,000 0.5d or 0.05 % 1.5
of scale capacity, 0.05 % of 0.1% of
whichever is less test load test load
n # 5,000 Class lll, Table 6 1.0
" The decreasing load test applies only to automatic indicating scales.
2 . . . . .
If marked and tested as a pair, the tolerance shall be applied to the sum of the indication.
? The decreasing load test does not apply to portable wheel load weighers.
EPO NO. 31
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Tolerances
2. Table 6 tolerance values T.N.3.1[2.20]
Table 6.
Maintenance Tolerances
(All values in this table are in scale divisions)
Tolerance in Scale Divisions
Class d | 2d 3d S
Test Load
I 0-50,000 50,001 - 200,000 200,001 +
11 0 - 5,000 5,001 - 20,000 20,001 +
111 0-500 501 - 2,000 2,001 - 4,001 +
4,000
111 0-50 51-200 201 - 400 401 +
IIL 0 - 500 501 - 1,000 (Add 1d for each additional
500 d or fraction thereof)

Acceptance tolerance values shall be one-half the maintenance tolerance values. T.N.3.2 [2.20]
This tolerance is only applied to new equipment placed into service for the first time. G.T.1(a) [1.10]

EXAMPLES: Scales that use Table 6.

CLASS III*
Tolerances in Divisions
Test Load in Divisions Acceptance Maintenance
0- 500 1/2d 1d
501 - 2,000 1d 2d
2,001 - 4,000 11/2d 3d
4,001 - 10,000 2 1/2d 5d

* See Tolerance Tables (Digital and Analog Values).

Digital
d =0.005 Ib. for Deli, Candy Scales, Etc.
Test Load (Ib) Maintenance Tolerance ** (Ib)
0.000 - 2.500 0.005
2.505 - 10.000 0.010
10.005 - 20.000 0.015
20.005 - 50.000 0.025

EPO NO. 3-2
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Tolerances
CLASS Il - Table 6 (Continued)
Digital:
d=0.01 Ib. for Retail Food, Bench, Counter Scales, Etc.
Test Load (1b) Maintenance Tolerance ** (1b)
0.00- 5.00 0.01
5.01 - 20.00 0.02
20.01 - 40.00 0.03
40.01 - 100.00 0.05
d =0.02 Ib. for Bench, Floor, Platform Scales, Etc.
Test Load (1b) Maintenance Tolerance " (1b)
0.00 - 10.00 0.02
10.02 - 40.00 0.04
40.02 - 80.00 0.06
80.02 - 200.00 0.10
d = 0.05 Ib. for Bench, Floor, Platform Scales, Etc.
Test Load (Ib) Maintenance Tolerance ** (1b)
0.00 - 25.00 0.05
25.05 - 100.00 0.10
100.05 - 200.00 0.15
200.05 - 500.00 0.25
d = 0.1 Ib. for Bench, Floor, Platform Scales, Etc.
Test Load (1b) Maintenance Tolerance ** (1b)
0- 500 0.1
50.1- 200.0 0.2
200.1 - 400.0 0.3
400.1 - 1,000.0 0.5
d = 0.2 1b. for Bench, Floor, Platform Scales, Etc.
Test Load (1b) Maintenance Tolerance ** (1b)
0- 100.0 0.2
100.2 - 400.0 0.4
400.2 - 800.0 0.6
800.2 - 2,000.0 1.0
EPO NO. 3-3
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CLASS Il - Table 6 (Continued)

d = 0.5 1b. for Bench, Floor, Platform Scales, Etc.

EPO NO. 34
Tolerances

Test Load (Ib) Maintenance Tolerance ** (1b)
0.0- 250.0 0.5
250.5 - 1,000.0 1.0
1,000.5 - 2,000.0 1.5
2,000.5 - 5,000.0 2.5
Analog:
d = 1/4 oz. for Retail, Computing, Spring Scales, Etc.
Test Load (0z) d Maintenance Tolerance " (0z)
0-71b13 0z 500 1/4
71b13-1/40z-311b 4 oz 2000 12

d = 1/2 oz. for Retail, Computing, Spring Scales, Etc.

Test Load (0z) d Maintenance tolerance ** (0z)
0-151b 10 oz 500 1/2
151b 10-1/2 0z - 62 1b 8 0z 2000 1

Digital/Analog:

d = 1.0 1b. for Bench, Floor, Platform, Animal Scales, Etc.

Test Load (1b) Maintenance Tolerance " (1b)
0 - 500.0 1
501 - 2,000.0 2
2,001 - 4,000.0 3
4,001 - 10,000.0 5

d =2 1b. for Floor, Dormant, Platform Scales, Etc.

Test Load (Ib) Maintenance Tolerance ** (1b)
0 - 1,000 2

1,002 - 4,000 4

4,002 - 8,000 6

8,002 - 20,000 10

d =5 1b. for Floor, Dormant, Platform Scales, Etc.

Test Load (Ib) Maintenance Tolerance ** (1b)
0 - 2,500 5

2,005 - 10,000 10

10,005 - 20,000 15

20,005 - 50,000 25

EPO NO. 34
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CLASS Il - Table 6 (Continued)

EPO NO. 3-5
Tolerances

d =10 1b. for Floor, Dormant, Built-In, Platform, Grain Hopper Scales, Etc.

Test Load (Ib) Maintenance Tolerance ** (1b)
0 - 5,000 10
5,010 - 20,000 20
20,010 - 40,000 30
40,010 - 100,000 50

d = 20 Ibs. for Floor, Dormant, Platform, Grain Hopper Scales, Etc.

Test Load (Ib) Maintenance Tolerance ** (1b)
0- 10,000 20
10,020 - 40,000 40
40,020 - 80,000 60
80,020 - 200,000 100

d = 50 1bs. for Floor, Dormant, Built-In, Platform Scales, Etc.

Test Load (Ib) Maintenance Tolerance ** (1b)
0- 25,000 50
25,050 - 100,000 100
100,050 - 200,000 150
200,050 - 500,000 250

d =100 Ibs. for Floor, Dormant, Built-In, Platform Scales, Etc.

Test Load (Ib) Maintenance Tolerance ** (Ib)
0- 50,000 100
50,100 - 200,000 200
200,100 - 400,000 300
400,100 - 1,000,000 500

CLASSIIIIL - Table 6

Tolerances in Divisions
Test Load in Divisions Acceptance Maintenance
0- 500 1/2d 1d
501 - 1,000 1d 2d
For each additional 500d of Add 1/2d Add 1d
test load, or fraction thereof
EPO NO. 3-5
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CLASS I L - Table 6 (Continued)

d = 5 lbs. for Livestock, Hopper (other than grain hopper) Scales, Etc.

Test Load (1b) Maintenance Tolerance " (Ib)
0- 2,500 5
2,505 - 5,000 10
5,005 - 7,500 15
7,505 - 10,000 20
10,005 - 12,500 25
12,505 - 15,000 30
15,005 - 17,500 35
17,505 - 20,000 40
20,005 - 22,500 45
22,505 - 25,000 50
25,005 - 27,500 55
27,505 - 30,000 60
30,005 - 32,500 65
32,505 - 35,000 70
35,005 - 37,500 75
37,505 - 40,000 80
40,005 - 42,500 85
42,505 - 45,000 90
45,005 - 47,500 95
47,505 - 50,000 100

d =10 Ibs. for Vehicle, Axle-Load, Hopper (other than grain hopper) Scales, Etc.

Test Load (Ib) Maintenance Tolerance ** (Ib)

0- 5,000 10
5,010 - 10,000 20
10,010 - 15,000 30
15,010 - 20,000 40
20,010 - 25,000 50
25,010 - 30,000 60
30,010 - 35,000 70
35,010 - 40,000 80
40,010 - 45,000 90
45,010 - 50,000 100
50,010 - 55,000 110
55,010 - 60,000 120
60,010 - 65,000 130
65,010 - 70,000 140
70,010 - 75,000 150
75,010 - 80,000 160
80,010 - 85,000 170
85,010 - 90,000 180
90,010 - 95,000 190
95,010 - 100,000 200

EPO NO. 3-6
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Tolerances
CLASS I L - TABLE 6 (Continued)
d = 20 1bs. for Vehicle, Axle-Load Railway Track (static),
Hopper (other than grain hopper) Scales, Etc.
Test Load (Ib) Maintenance Tolerance ** (1b)
0- 10,000 20
10,020 - 20,000 40
20,020 - 30,000 60
30,020 - 40,000 80
40,020 - 50,000 100
50,020 - 60,000 120
60,020 - 70,000 140
70,020 - 80,000 160
80,020 - 90,000 180
90,020 - 100,000 200
100,020 - 110,000 220
110,020 - 120,000 240
120,020 - 130,000 260
130,020 - 140,000 280
140,020 - 150,000 300
150,020 - 160,000 320
160,020 - 170,000 340
170,020 - 180,000 360
180,020 - 190,000 380
190,020 - 200,000 400
d =50 Ibs. for Vehicle, Axle-Load, Railway Track (static),
Hopper (other than grain hopper) Scales, Etc.
Test Load (Ib) Maintenance Tolerance ** (1b)
0- 25,000 50
25,050 - 50,000 100
50,050 - 75,000 150
75,050 - 100,000 200
100,050 - 125,000 250
125,050 - 150,000 300
150,050 - 175,000 350
175,050 - 200,000 400
200,050 - 225,000 450
225,050 - 250,000 500
250,050 - 275,000 550
275,050 - 300,000 600
300,050 - 325,000 650
325,050 - 350,000 700
350,050 - 375,000 750
375,050 - 400,000 800
400,050 - 425,000 850
425,050 - 450,000 900
450,050 - 475,000 950
475,050 - 500,000 1,000
EPO NO. 3-7
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CLASS Il L - Table 6 (Continued)

d =100 lbs. for Railway Track Scales (static)

Test Load (1b) Maintenance Tolerance " (Ib)

0- 50,000 100
50,100 - 100,000 200
100,100 - 150,000 300
150,100 - 200,000 400
200,100 - 250,000 500
250,100 - 300,000 600
300,100 - 350,000 700
350,100 - 400,000 800
400,100 - 450,000 900
450,100 - 500,000 1,000
500,100 - 550,000 1,100
550,100 - 600,000 1,200
600,100 - 650,000 1,300
650,100 - 700,000 1,400
700,100 - 750,000 1,500
750,100 - 800,000 1,600
800,100 - 850,000 1,700
850,100 - 900,000 1,800
900,100 - 950,000 1,900
950,100 - 1,000,000 2,000

EPO NO. 3-8
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SCALE TEST WEIGHT POSITIONS - SHIFT TEST

All positions are numbered as though the scale were being viewed from the indicator location.

SHIFT TEST - VEHICLE, LIVESTOCK, AND AXLE-LOAD SCALES. Shall be conducted with a test
load successively distributed anywhere on the scale using a test pattern at least 4 feet long and as wide as

the scale.
N.1.3.4 [2.20]; N.1.3.8 [2.20]

NOTE: As arecommended testing pattern, place the test load successively distributed between the
two load bearing elements that support each section.

EXAMPLE OF SECTION AND LOAD BEARING NUMBERS -4 SECTION SCALE

1 2| N K
<+ 41t —> §<—4ft. —> §<—4ft —> §<—4ft —>
SECTION | | SECTION | | SECTION | | SECTION
1 2 3 4
8 7 6 5
|:| Load Bearing Elements | INDICATOR |

Maximum Loading — One side of the test patter shall not exceed 25% of the CLC until the other side is

SHIFT TEST — PORTABLE PLATFORM AND DORMANT SCALES

Test Load — 1/4 Capacity and / or Test Load — 1/2 capacity

EPO NO. 4-1
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SHIFT TEST — BENCH OR COUNTER SCALE

Test Load — 1/2 capacity

SHIFT TEST — EQUAL ARM SCALES

O

OO

O

Test Load — 1/2 capacity
Test each pan independently
In four places as shown

EPO NO. 4-2
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SUBSTITUTION/STRAIN-LOAD TESTS

In the test of a large capacity scale where the amount of known weight available is less than the "use" or
nominal capacity of a scale, it is necessary for the inspector to resort to the substitution method of testing
or the strain-load test method. The primary differences between the two test methods are outlined as
follows:

1. Inthe substitution method of testing, the known test weight is applied to a given scale in the manner
outlined in the appropriate EPO and tolerances are applied. Then, by means of small weights and/or
the movement of a poise, if necessary, the scale indicator is brought to a readily reproducible
condition of balance - as the beam tip coming to rest in the center of the trig loop, or with a balance
indicator exactly on a graduation (depending on how the scale is equipped). Caution - do not move
the balance ball or in any way change the balance condition of the scale during these test procedures,
because at the conclusion of testing the "zero" balance condition will be checked against minimum
tolerance values. Then, the known test weight is removed from the scale and any material available
is added (leaving room for a test vehicle if a vehicle scale) in an amount which will cause the scale to
repeat the exact indication previously displayed by the appliance of known weight. This material is
then left on the scale and the known weight is placed back on the scale. Tolerances are then applied
to the entire amount represented on the scale. This method can be repeated as often as necessary up
to the "use" or nominal capacity of the scale.

2. Inthe strain-load method of testing, both known weight and unknown weight are utilized in order to
stress the scale parts as they are normally stressed under ordinary operating conditions. Under this
method, the known weight is first applied to the scale using procedures outlined in the EPO;
tolerances are applied. Then, the known weight is removed from the scale and some unknown load is
placed on the scale, as a loaded vehicle or grain in a hopper, preferably in an amount equal to or less
than the known test weight previously applied. The unknown load is then balanced out by any
convenient means, but preferably not by utilizing the regular balancing means, because at the
conclusion of testing we will test the "zero-load" balance condition of the scale. The test weight is
again added to the scale and tolerances are applied, but only to the amount of known test weight
added. Ifatthis point the scale has not yet been "stressed" to its "use" or nominal capacity, we would
again repeat the procedure previously outlined: that is, remove the known test weight, apply
additional unknown weight, which is balanced out, then reapply the known test weight to which
tolerances are applied.

This application of tolerances only to the known test weight added is the basic difference between
"strain-load" testing and the "substitution" method. The "strain-load" method is dependent on the
addition of unknown weight only to stress, or load up the scale as it would normally be used. In the
"substitution" method, this material is added in an amount exactly equaling the known test load and
thereby becomes a known amount.

EPO NO. 4-A-1
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ELECTROMAGNETIC INTERFERENCE - ELECTRONIC DEVICES

The following steps may be combined with routine device tests or conducted separately.

Pre-Test Inspection

1. Identification requirements. G-S.1[1.10]

2. Type approval. B&P 12500.5

3. Establish no load balance condition for weighing device, or zero starting position for measuring
device.

Tests

1. Apply test load, draft or material as appropriate for device being tested. G.N.2 [1.10]

2. Operate all available electrical or electronic equipment in adjacent area in its normal and customary
operating location. Examples are:

2.1.

2.2.

2.3.

24.

2.5.

2.6.

Electrical office equipment, fans, and fluorescent lighting fixtures.

Electrical industrial equipment, such as welders, air compressors, overhead cranes, drills,
motors and power saws.

Public address systems, intercoms, walkie-talkies, base station and vehicle-mounted radio
transmitters.

When a vehicle scale will be weighing vehicles equipped with radio transmitters, test should be
performed using vehicles normally weighed on the scale with the vehicle situated on the scale
platform and the radio equipment in the transmit mode. Other vehicles equipped with radio
transmitters but not normally weighed on the scale may be used for this test, providing this
vehicle is not located directly on the scale platform. T.N.2.3 [2.20]; T.N.9 [2.20]; G.N.2

When testing a taximeter, have the radio operated in both the receiving and transmitting modes.
G-N.2 [1.10]

When testing in an environment where security personnel use walkie-talkies, request the radio
to be operated in the transmit mode 1 meter from the electronic equipment (scale indicator,
remote console, pump pulser, etc.). For retail bench and counter scales, the test distance shall
be 2 meters. G-N.2 [1.10]

EPO NO. 5-1
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Interference

3. Apply required tolerances for the test being conducted when equipment in Step 2 is in operation.
EPO Page 13

An indication which exceeds the required tolerance and is steady enough to use as a measurement
value for the device under test shall be cause for rejection or an "out-of-order" marking. G-N.2[1.10]

The following scale indicator responses shall be deemed in compliance: T.N.9 [2.20]
(a) "Blanking out".
(b) "Error" message.

(¢) Indication so unstable that it could not be interpreted, transmitted into memory, or transmitted
to a recording element as a correct measurement value.

EPO NO. 5-2
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EPO NO. 71

WEIGHT TRUCK CALIBRATION GUIDELINES

Pre-Test Determinations

Scale selection is of primary importance in a weight truck calibration. First choice, if available, should
be a mechanical weighbeam equipped vehicle scale with scale divisions of 10 pounds or less and
excellent sensitivity. If a suitable mechanical scale is not available, a digital scale will suffice with
careful weight application. Pay attention to the weather. Depending on local conditions you may have to
start the calibration early in the day to beat prevailing winds (deadly on sensitivity, repeatability and
discrimination testing). Scale platform must be clean and have clearance around its perimeter

NOTE: If you do not know the approximate axle weights of the unloaded truck, go ahead and two-spot
(first pull front axle only on scale platform and determine its weight, then repeat with rear axle).

Scale sensitivity for mechanical/weighbeam equipped scale - At both zero balance and maximum applied
load, the scale sensitivity should be such that the weighbeam will meet sensitivity requirements. For
calibration purposes, this is equal to one scale division.

Procedure
1. Zero Balance

1.1. Establish a repeatable zero balance. If the scale has not been used recently, run the weight
truck over the scale platform several times rechecking zero each time.

1.2. Digital scale - Check the width of the zone of uncertainty to establish a definite zero starting
point. Add error weights equal to 0.1d to the scale platform until the indicator just starts to flash
to the next weight division. If the discrimination is proper for the scale, this will occur at 0.3d
or 0.4d (just on the edge of the zone of uncertainty). Remove a 0.1d error weight to get a solid
weight display. This is your zero starting point.

Note the weight of error weights used.

NOTE: [If using a digital scale, place 100 Ib of 50 Ib error weights simultaneously on the
scale platform to override the automatic zero-setting mechanism (AZSM). These
weights are to remain on the scale platform throughout the entire weight truck
calibration.

2. Scale Test

2.1. Test the scale, particularly for sensitivity or discrimination and repeatability. Record the
section errors on the back of the test form.

3. Placing of Field Standards

3.1. After a successful test, place an amount of known weight (field standards) on the scale
equivalent to (preferably slightly greater than) the anticipated tare weight of the weight truck.

EPO NO. 71
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3.2.

EPO NO. 7-2
Weight Truck

Place the standards on the scale in the best position to represent the anticipated weight
distribution on the truck axles and in an area of least error found during the test of the scale.

NOTE: On vehicle scales with more than two (2) sections, use the two that are ‘closest” to
each other.

Best results will be obtained by moving field standards on and off the scale platform
without driving truck on the platform.

4. Set Scale Indication for Comparison

4.1

4.2

Mechanical/weighbeam equipped scale - Place the weighbeam poises to balance the field
standards on the scale platform and mark the position of the beam tip on the trig loop or the
balance indicator. Record the weight of field standards used.

NOTE: The weighbeam indication may or may not exactly match the amount of field
standards on the platform (the scale may have a slight error - not to worry).

4.1.1. Lock the beam and without disturbing beam poises or balance arrangements, carefully
remove the field standards from the scale platform.

Digital scale - Add error weights equal to 0.1d to the scale platform until the indicator just
starts to flash to the next weight division. Remove a 0.1d error weight to get a solid weight
display.

NOTE: The digital indication may or may not exactly match the amount of field standards on
the platform (the scale may have a slight error - not to worry).

4.2.1. Record the digital indication and the weight of field standards used. Carefully remove
the field standards from the scale platform, leaving behind the error weights used in
step 1.2. to obtain a steady weight display.

5. Prepare Weight Truck

5.1.

5.2.

The weight truck fuel tank should be topped off; coolant, engine oil, and hydraulic oil
reservoirs should be full or at a predetermined marked level. Spare fuel cans, clothing, and
equipment not normally a part of the truck tare weight must be removed (refer to the weight
truck inventory list, see step 8).

Drive the weight truck slowly onto the scale platform to the same position previously occupied
by the field standards.

For mechanical/weighbeam equipment scales take care not to alter weighbeam balance
arrangements.

EPO NO. 7-2
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6. Determine Tare Weight of Weight Truck

6.1.

6.2.

6.3.

6.4.

Mechanical/weighbeam equipped scale - With weight truck in position, unlock weighbeam.
Add or subtract ballast weight to weight truck until weighbeam comes to the original balance
position.

Digital scales - With weight truck in position, add an error weight equal to 0.1d to scale
platform (this is in addition to the error weights used in step 4.2). Add or subtract ballast
weight to the weight truck to match the digital indication noted in step 4.2.

6.2.1. If ballast weight is added, add sufficient ballast weight for the indication to just flash,
remove 0.1d error weight. Indication should be solid. If not, remove ballast weight
until a solid indication is obtained.

6.2.2. If ballast weight is removed, remove sufficient ballast weight for the indication to
become solid. Add ballast weight for indication to just flash, remove 0.1d error weight.
Indication should be solid. If not, remove ballast weight until a solid indication is
obtained.

NOTE: The weight added to the truck to balance the beam or achieve a predetermined
digital indication becomes part of the truck tare weight (some counties substitute
scrap metal into a tare box to adjust their truck tare weight).

The tare weight of the weight truck now equals the weight of the field standards documented in
step4.1. or4.2.1.

Do not remove or replace the ballast weight adjustment in 6.1 or 6.2.

7. Recheck Zero Balance

7.1.

Remove the weight truck from scale platform and recheck zero balance (see step 1).

NOTE: The established tare weight of the test truck plus the field standards gives you a known

gross load.

8. Inventory Weight Truck

8.1.

Inventory the equipment that was on the weight truck during calibration to assure that
calibration conditions can be duplicated. Amend the inventory list if necessary and keep it on
the weight truck at all times.

Be aware that the weight of your weight truck will change due to tire wear/changes or equipment
modification. Maintain cleanliness with routine washing/touch-up paint of weights and truck bed.
Recalibrate your weight truck as often as its use dictates. Your weight truck is being used as a “field
standard” and needs to be maintained as such. If a scale’s accuracy is questionable using the weight
truck, do not hesitate to off-load and use field standards to confirm your findings.
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WEIGHT TRUCK CALIBRATION WORKSHEET County #
Electronic
Date: Vehicle Identification: Trailer:
Vehicle Odometer Reading: Start Time: End Time:

Remarks/reason for calibration:

Scale Location:

Wind and Weather Conditions:

Type of Scale: Full Electronic ] Levertronic ]
Scale Dimensions: Scale Manufacturer:
Scale Capacity: Minimum Division:

1.2 Establish a repeatable zero balance.

2.0 Discrimination test @ zero load, refer to EPO 2-8.  Error weights used for 0 balance:

Repeats Zero?  Yes [ No ] Variation:

Perform two section tests. Note the results/repeatability/variation on a drawing of the scale on back of this form.

Perform discrimination at full load:

Check Zero:

3.0 Place test weights onto scale. Amount Used:

Show positions of field standards on the scale on a drawing on the back of this form.

Digital indication:

4.2 Setindicator to standards with error weights. Error Weights:

Remove field standards from scale.

5.0 Top off all liquid levels to a predetermined marked level.

Remove all equipment, clothing, coolers, tec., from vehicle that are not normally part of the tare (operating) weight.

NOTE: Check Inventory List to ensure all equipment and gear is accounted for.

Correct? Yes [] NO ] Remarks/Changes:

6.2. Place vehicle onto scale in approximately the same position as test weights.

Add or subtract ballast weights to vehicle to duplicate the conditions in (4.2).

6.3 This is the tare weight of the vehicle. Tare Weight:

7.0 Remove vehicle from scale.

Recheck zero (as originally zeroed).

Add weight in (3.0) to 6.2) = gross weight of vehicle.

Corrected calibrated weight of vehicle:

Test Truck Inspector Inspector
Calibration Performed By: | (Print) (Print)

Send a copy of this completed form to the Division of Measurement Standards.
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Weight Truck
WEIGHT TRUCK CALIBRATION WORKSHEET County #
Mechanical/Weihghbeam
Date: Vehicle Identification: Trailer:
Vehicle Odometer Reading: Start Time: End Time:
Remarks/reason for calibration:
Scale Location:
Wind and Weather Conditions:
Type of Scale: Mechanical Beam [ — Over/Under Indicator []Yes []No
Scale Dimensions: Scale Manufacturer:
Scale Capacity: Minimum Division

1.1 Establish a repeatable zero balance.

2.0 SR @ Zero Load: 5{e\peats Zero? [1Yes [ Variation:

Perform two section tests. Note the results/repeatability/variation on a drawing of the scale on back of this form.

SR at Full Load:

Check Zero:

3.0 Place Test Weights onto scale. Amount Used:

Show positions of field standards on the scale on a drawing on the back of this form.

4.1 Position weighbeam poises to balance field standards, mark position of beam.

Lock weighbeam, then remove field standards from scale. NOTE: Do not disturb beam poises.

Top off all liquid levels to a predetermined market level.

Remove all equipment, clothing, coolers, etc., from test truck that are not normally part of the tare (operating) weight.

Check Inventory List to ensure all equipment and gear is accounted for.

Correct? Yes [ NO ] Remarks/Changes:

6.1 Place test truck onto scale in approximately the same position as field standards.

Unlock weighbeam.

6.1 Add or subtract ballast weight to test truck until weighbeam comes to rest at the original balance position (ltem f).

The “amount used” in (3.0) is the tare weight of the test truck. Tare Weight:

7.0 Remove test truck from scale.

Recheck zero (as originally zeroed).

Add weight in (3.0) to (6.1) = gross weight of vehicle.

Corrected calibrated weight of vehicle:

Test Truck Inspector Inspector
Calibration Performed By: | (Print) (Print)

Send a copy of this completed form to the Division of Measurement Standards.

EPO NO. 7-5
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Comments:
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EPO NO. 8-A-1

COMPUTING SCALES - ELECTRONIC AND MECHANICAL

Computing scales are those that indicate money values for an amount of product weighed at
predetermined unit prices throughout all or part of the weighing range of the scale. Examples are drum
type analog, fan and electronic computing.

The Examination Procedures Outline for computing scales is divided into two categories. Inspection and
test procedures common to all are detailed in the procedure for computing scales. Additional information
for point-of-sale systems and digital price calculations can be found as listed below.

8-A. Computing Scales (Basic Scale)
8-B. Point-of-Sale Systems

Basic Computing Scale

Pre-Test Inspection

1.

2.

Identification. EPO NO. 1-1; EPO REF-B

Type approval. B&P 12500.5; EPO NO. 1-2

Scale position.

3.1.

3.2.

Readability from "customer" position. If shown on operator's side with digital indications, such

as net weight, price per pound or total price, it shall be similarly displayed on customer's side.
B&P 12510(a)6; G-UR.3.3 [1.10]

Unit price displays visible to the customer shall be in terms of whole units of weight and not in
common or decimal fractions. (Nonretroactive as of May 9, 1996.)

14002.2 (2.20); (e.), Page D2-4 |

The scale platter or weighing element shall be so positioned that the weighing or measuring
operation may be observed from some reasonable “customer” and “operator” position. This
distance and position determination must be made on a case-by-case basis. The size and

character of the indicating element should be taken into account.
B&P 12510(a)6; G-UR.3.3 [1.10]

Balance condition. UR.4.1 [2.20]

4.1.

This user/maintenance regulation requires that a scale shall be maintained in balance.
Appropriate enforcement action should be taken for scales found with the zero balance
improperly maintained.

EPO NO. 8-A-1
Computing Scales



EPO NO. 8-A-2
Computing Scales

5. Level condition. Ifa scale is equipped with a level indicating means, the scale shall be maintained in
level. UR.4.2 [2.20]

6. Check the following items (pan or tray may be moved with hands).

6.1.

6.2.

6.3.

6.4.

6.5.

Pan or tray clearance. Must have clearance empty throughout weighing usage. UR.2.4 [2.20]

Indicator return to starting point within minimum tolerance (observe each time load is
removed). N.1.9 [2.20]

Oscillations. Automatic indicating scales and balance indicators shall be effectively dampened
to bring indicators quickly to rest. S.2.5[2.20]

Motion detection. Electronic scales equipped with printers shall record values only when the
indication is stable within plus or minus one scale division. Printed indications shall be within

applicable tolerance for applied test load. S.2.5.1(b) [2.20]

Indicator visibility (dirt, lights, brightness of display). G-UR.4.1[1.10]

Pre-Test Determinations

1. Basic tolerances (acceptance or maintenance). T.N. [2.20]

1.1.

1.2.

EXAMPLE: n (number of divisions) =

Scale is MARKED with an accuracy class, use Table 6. EPO NO. 3-2; T.N. [2.20]; T.N.3.1 [2.20]

Scale is UNMARKED with an accuracy class, calculate the number of divisions on the scale,
use Table T.1.1. EPO NO. 3-1

capacity of scale

value of minimum division

12 1b
n-=
.01 Ib

= 1,200

2. Minimum tolerance - The smallest tolerance value that can be applied to a scale.

2.1.

2.2.

On UNMARKED scales where n > 5000 divisions, the minimum tolerance is 0.05% (1/2000)
of scale capacity or 1/2 "d", whichever is less. T.1.1[2.20]

On scales that are MARKED with an accuracy class or on UNMARKED scales where n <5000
divisions, use Table 6. (The minimum maintenance tolerance is 1d. Acceptance tolerance is
one half of maintenance tolerance.) T.N.3.1[2.20]; EPO NO. 3-2

EPO NO. 8-A-2
Computing Scales



Tests

EPO NO. 8-A-3
Computing Scales

1. Maximum capacity with test weights.

1.1.

Computing and point-of-sale scales shall not indicate or record values exceeding: S$.1.7 [2.20]

1.1.1. Scale capacity plus 9 scale divisions for electronic scales (excluding postal scales and
weight classifiers). (Nonretroactive as of January 1, 1993.)

NOTE: This does not prohibit such scales from weighing gross loads of up to 105% of
the scale capacity. For example, a 30 1b x .01 scale could weigh a gross load
0f 105% (or 31.5 1b) as long as 1.41 1b of this amount was tare; then the scale
could indicate up to 30.09 1b (or +9 scale divisions).

1.1.2. 105% of the capacity of the system for all other scales.

2. Decreasing-load test.

2.1.

2.2.

2.3.

On UNMARKED automatic indicating scales, the decreasing-load test shall be conducted with

a test load equal to one-half the maximum load applied in the increasing-load test.
N.1.2.2 [2.20]; T.1.1 [2.20]

2.1.1. Where n > 5000 divisions, the tolerance is 1-1/2 times the basic tolerance.

2.1.2.  Where n < 5000 divisions, the tolerance is the same as basic tolerance (Table 6).
EPO NO. 3-2

On scales MARKED with an accuracy class and with n > 1000, the decreasing-load test shall
be conducted with test loads equal to the maximum test load at each tolerance breakpoint.
Tolerance is shown in Table 6. N.1.2.1 [2.20]; T.N.3.1 [2.20]; EPO NO. 3-2

On scales MARKED with an accuracy class and n < 1000, the test load shall be equal to one-

half of the maximum load applied in the increasing-load test. Tolerance is shown in Table 6.
N.1.2.1 [2.20]; T.N.3.1 [2.20]; EPO NO. 3-2

3. Shift test - Conduct this test at 1/2 capacity. (See EPO NO. 4-1 for test positions.) N.1.3.1[2.20]

3.1.

3.2.

On MARKED scales, any two results obtained during the shift test must be within
absolute value of maintenance tolerance for that load (even when acceptance tolerance
applies to the scale). T.N.3.1[2.20]; T.N.4.4 [2.20]; EPO NO. 3-2

On UNMARKED scales, tolerance is the basic maintenance tolerance determined under pre-
test determinations 1.2. T.1.1 [2.20]; Table T.1.1 [2.20]; EPO NO. 3-1

EPO NO. 8-A-3
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EPO NO. 8-A-4
Computing Scales

Example: Ona301b.x .01 Ib. scale, the allowable maintenance tolerance at 15 pounds test load
is .02 Ib. As shown in the following example, the scale is within +.02 1b.; however,

the error between position 1 and positions 2 and 4 is in excess of .02 1b. absolute.
T.N.5 [2.20]

Test load 15 1b.:

Position Weight Indication Error
1 14.98 -.02
2 15.01 +.01
3 15.00 0
4 15.01 +.01

Check analog price charts for accuracy and alignment. G-S.2 [1.10]

. Digital price indications - Check weight times price calculations for proper rounding up and down.
Tape printers should be checked at selected weights to determine accuracy. EPO NO. 8-B-4, 1-4, 1-5

. Recheck no-load indication after removal of any test load. Zero balance should not change by more
than the minimum tolerance applicable. N.1.9 [2.20]

. Increasing load test. N.1.1[2.20]

7.1. Addtest weights in 1 0z. increments from no-load to 1 1b. For electronic digital scales, add test
weights in .01 Ib. increments from no-load to 0.1 Ib. and by 0.1 Ib. to 1 Ib. If the value of d is
less than 0.01 Ib., use appropriate test weights to verify indications.

7.2. Add test weights from 1 Ib. to capacity in 1 1b. increments, deleting those values previously
tested. (This is considered a minimum test.)

NOTE: Discrimination requirements. On MARKED automatic indicating scales only. This
test should be conducted if you suspect a problem in the scale performance such as
erratic readings. (Refer to EPO NO. 2-8, 3.6. for the method of testing
discrimination.) N.1.5 [2.20]

Test electronic tare capability.

8.1. The tare mechanism shall have sufficient capacity to equal the heaviest tare container used.
B&P 12024

8.2. Test for tare auto clear (nonretroactive 1-1-83). $.2.3 [2.20]

8.2.1. Enter tare value.

EPO NO. 8-A-4
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Computing Scales

8.2.2. Remove container from the scale and check to see if the tare value is retained.

8.2.3. Replace the tare item and add 25d net weight.

8.2.4. Without entering a unit price, remove all the weight from the scale. The tare value
should be kept.

8.2.5. Repeat Step 8.2.3 and enter a unit price. The scale should display a correct total
price.

8.2.6. When the load is removed from the platter, the scale may clear the tare and unit price.
9. Motion detection (see EPO NO. 8-B-4, 2.1, 2.2). S.2.5.1 [2.20]
10. Price look-up (if the computing scale has that capability).
11. Tare program. EPO NO. 8-B-3, 1.2

When the scale PLU has a predetermined or programmed tare, verify that it performs the
weighing correctly.

When the scale has PLU, check to see if it will correctly weigh with a manually entered tare.
EPO NO. 8-B-3,1.2

NOTE: IfaPLU tare cannot be overridden, there must be a separate PLU for each tare of the same
product. G-S.2 [1.10]

EPO NO. 8-A-5
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EPO NO. 8-B-1

POINT-OF-SALE SYSTEMS

Contact Store Manager for Assistance

The point-of-sale (POS) systems must be in a training, manager's or test mode before making scale tests
or entries. A keyboard selectable void or error key that allows cancellation of transactions during the
testing procedures is acceptable. G-UR.4.4 [1.10]

In some cases, the manager will have to remove the cash drawer.

Pre-Test Inspection

1. Identification. EPO NO. 1-1; EPO REF-C; B&P 12500.5
2. Type approval status of scale and ECR.

3. Weight indication and zero balance information must be visible at all times from a normal customer's
and operator’s position. When registers are interfaced to electronic scales, the customer must be
provided with a continuous zero balance information. This can be accomplished in either of the
following ways: G-UR.3.3 [1.10]; B&P 12510(a)6

3.1. The register may have an integral weight indicator that is part of the terminal. However, the
weight indicator must be entirely separate from the price transaction portion of the customer
display.

3.2. The register may have a remote customer's weight indicator mounted on or adjacent to the
terminal or weighing element.

NOTE: If a permanent, non-rotatable customer's weight indicator is provided, it must be
visible at all times from a normal customer position. The zero balance condition
may be indicated by words such as “scale ready" or annunciator. When scale is out
of balance, weighing is inhibited. $.1.1(c) [2.20]

4. Balance condition. UR.4.1[2.20]
4.1. This user/maintenance regulation requires that a scale shall be maintained in balance.
4.2. The operator of the scale must be able to see the zero balance indication.

5. Level condition. UR.4.2[2.20]

5.1. If ascale is equipped with a level indicating means, the scale shall be maintained in level.

EPO NO. 8-B-1
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EPO NO. 8-B-2
Point-of-Sale

6. Check the following items:
6.1. Pan or tray clearance. Must have clearance empty throughout weighing usage. UR.2.4 [2.20]

6.2. Zero condition after each time a load is removed (repeatability of indications shall be within
the minimum tolerance applicable for that device). N.1.9 [2.20]

6.3. Indicator visibility (dirt, burned-out lamp segments, brightness, etc.). G-UR.4.1[1.10]

Pre-Test Determinations

1. Basic tolerance (acceptance or maintenance).
1.1. If the scale is MARKED with an accuracy class, use Table 6. EPO NO. 3-2; T.N.3.1 [2.20]

1.2. If the scale is UNMARKED with an accuracy class, calculate the number of divisions on the
scale.

capacityof scale
minimumdivision

numberof divisions=

1.2.1. Ifn> 5000 divisions, use Table T.1.1. T.1.1 [2.20]; EPO NO. 3-1
1.2.2. Ifn <5000 divisions, use Table 6, Class III designation. T.1.1[2.20]; EPO NO. 3-2
2. Minimum tolerance - The smallest tolerance value that can be applied to a scale
2.1. On scales that are MARKED with an accuracy class or UNMARKED scales where n < 5000
divisions, use Table 6. The minimum maintenance tolerance is 1d. (Acceptance tolerance is

one-half of maintenance tolerance.) T.N.3.1[2.20]; T.1.1 [2.20]; EPO NO. 3-2

2.2. Onscales which are UNMARKED where n > 5000 divisions, the minimum tolerance is 0.05%
(1/2000) of scale capacity or 1/2 "d", whichever is less. T.1.1 [2.20]; EPO NO. 3-1

Tests
1. The following tests should be evaluated using point-of-sale receipts.
NOTE: The following information is required on the printed customer receipt. S.1.8.4 [2.20

(a) Product class (PR, Proc) or on price look-up systems, product name or code number.

EPO NO. 8-B-2
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EPO NO. 8-B-3
Point-of-Sale

(b) Net weight.
(¢) Weight quantity abbreviation or symbol. (Must be "pound", "Ib" or the symbol "#".)
(d) Unit price.

(e) Total price.

Number each receipt with tests 1.1 through 1.5 listed below:

1.1.

1.2.

1.3.

Tests - Follow basic computing scale test procedures as outlined in EPO NO. 8-A-4, 7,
Increasing Load Test, using a unit price of $1.00 for randomly selected entries.

Price look-up - For terminals equipped with PLU capabilities, verify accuracy and correctness
of transactions based on look-up program. Look at a current newspaper advertisement for that
location, or prior to starting POS testing take a walk through the produce and bulk food sections
of the store noting the price on various items. Then using the product code listing (usually
adjacent to the register) enter or have the store clerk enter the PLU's for those chosen scale
items into the register with a one (1) pound weight on the scale.

NOTE: For systems combining tare and PLUs refer to 1.4.

Tare program - Verify operation and accuracy of all net weight transactions using tare program.
The tare mechanism must have sufficient capacity to equal the heaviest tare container used.
Use EPO NO. 8-A-4, 8.2 to test for tare auto clear. B&P 12023, 12024

1.3.1. Tare capability may be achieved in one of the following methods: S.2.3 [2.20]

1.3.1.1. A standard tare may be programmed into the register if a single tare function
is adequate for proper operation. Provision to override tare is acceptable if
the standard tare is not to be used for a particular transaction.

1.3.1.2. Keyboard tare is acceptable. This tare normally functions when the operator
enters a number prior to pressing the scale key.

EXAMPLE:  With 1.00 Ib. placed on the scale, operator enters "2" before
activating "scale" key and ECR prints 0.98 1b. net weight on
the customer receipt.

NOTE: It is preferable that the most commonly used tare be programmed to
automatically occur as in 1.3.1.1. above with provision to override tare by
special keystroke.

EPO NO. 8-B-3
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1.4. Combined tare/price look-up program - Using the same procedure outlined in 1.2, check those

bulk items in the store that are in a bag or tray that would require a tare to be taken (such as
produce, bulk coffee, bulk candy, bulk health food items, soup and salad bar - if sold by the
pound). Verify that the correct tare is applied by observing the net weight value on the printed

receipt.

Example: Entering the PLU for fresh mushrooms, place a 1 Ib test weight on the scale and
print a receipt. If the tare for a plastic bag and tie is 0.01 1b you should see a printed
net of 0.99 1b. If the PLU is for freshly ground coffee, you may see a different net

EPO NO. 8-B-4
Point-of-Sale

weight of say 0.94 1b. (check the tare against the type of bag used).

NOTE: This procedure may be used on any computing scale with PLU capability, such as
service delis, fish markets, meat markets, and specialty stores.

1.5. Mathematical agreement - Verify correct computation of money values for both manually

entered and price look-up transactions using the following table: G-S.5.5[1.10]

Net Weight
Indication X
0.10 Ib.
0.32 1b.
0.32 1b.
2.54 1b.
2.54 1b.
20.67 1b.

NOTE: Allow for POS with pre-programmed tares with extra test weight; i.e., indicated amounts
will show actual weight applied to the platter while printed amounts may differ by 1d
(add this amount to your test weight to make the printed weight values match table split-
price amounts).

2. Motion detection - Depending upon the manufacturer, the ECR will usually print the weight

Unit Price
Entered

$.15
$.83
$.89
$.79
$.86
$.59

Total Price
Recorded

$ .0150
$ 2656
§ 2848
$ 2.0066
$ 2.1844
$12.1953

Correctly
Rounded
$ .01or$.02

$ 27
$ .28
$ 2.01
$ 2.18
$12.20

indication when either the "scale" ("weight") or department keys are depressed. S.2.5.1 [2.20]

2.1. Placea 1.0 1b. test weight on the scale while simultaneously depressing the print key. The ECR
will either print a stabilized weight or give an error indication.

2.2. To the 1.0 Ib. test load, add 0.1 1b. to the scale while depressing the print key. The ECR will
either print 1.0 1b. or 1.1 1b. (.01 Ib.), or give an error indication.

2.3. Repeat Steps 2.1 and 2.2 above using a 5 Ib. test weight.

(Rev. 1/02)
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(Rev. 1/02) EPO NO. 8-B-5
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3. Zero Indication.

3.1. Electronic cash registers must indicate or record a zero or below zero reference (example:
customer indicator = -0.01 Ib. or the words "scale ready"). S.1.1[2.20]

4. Maximum capacity with test weights.
4.1. Computing and point-of-sale scales shall not indicate or record values exceeding: S.1.7 [2.20]

4.1.1. Scale capacity plus 9 scale divisions for electronic computing scales (excluding postal
scales and weight classifiers). (Nonretroactive as of January 1, 1993.)

NOTE: This does not prohibit such scales from weighing gross loads of up to 105% of
scale capacity or for example, a 30 Ib x .01 scale could weigh a gross load of
105% (or 31.51b) as long as 1.41 Ib of this amount was tare and then the scale
could indicate up to 30.09 1b. (or +9 scale divisions).

4.1.2. 105% of nominal capacity for all other scales.
5. Manual weight entries.

5.1. For electronic cash registers interfaced to point-of-sale scales, manual entry of weight
information is prohibited unless the following conditions are met: G-S.2 [1.10]

5.1.1. The terminal is in a key selected credit mode.
5.1.1.1. The customer's receipt records previously voided weight entries.

5.1.1.2. The words "Manual Weight", "Manual Wt." or "MAN.WT" must be
automatically printed on the customer receipt. Multiple manual weight entries
can be represented by a symbol provided that the symbol is defined on the
same page and is automatically printed on the receipt. (Nonretroactive as of

January 1, 1993.)
S.1.12 [2.20]

6. Scanner equipped systems and non-weight PLU may be checked for comparison of computer prices
with shelf prices. (These operations must be cleared with store manager prior to tests.)

(Rev. 1/02) EPO NO. 8-B-5
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EPO NO.-9-1

CRANE SCALES

Definition

One with a nominal capacity of 5,000 1b. or more designed to weigh loads while they are suspended
freely from an overhead, track mounted crane.

Pre-Test Inspection

1. Identification. EPO NO. 1-1
2. Type approval. B&P 12500.5
3. Minimum increment of indication. UR.1.1 [2.20]

3.1. Onan UNMARKED scale, the value of the minimum division shall be not greater than 0.2% of
the nominal capacity of the scale.

4. Balance condition. A scale shall be maintained in balance. UR.4.1 [2.20]

Pre-Test Determinations

1. Basic tolerances (acceptance or maintenance). T.N.3.4 [2.20]

1.1. Scale is MARKED or UNMARKED with an accuracy class, use Table 6, Class III L.
T.N.3.1 [2.20]; EPO NO. 3-2

2. Minimum tolerance - The smallest tolerance value that can be applied to a scale. T.1.1[2.20]

2.1. Scales which are MARKED or UNMARKED with an accuracy class, use Table 6. (The
minimum maintenance tolerance is 1d.) T.1.1 [2.20]; EPO NO. 3-2

Acceptance tolerance is never less than Id or 0.1% of scale capacity, whichever is less.
T.N.3.4 [2.20]

Tests

1. Increasing test load.

As with most high capacity scales, difficulties can be encountered in applying sufficient test weights
to properly test a crane scale. G-UR.2.3 [1.10]; EPO NO. 1-6, 6.1

1.1. The most satisfactory method thus far is the use of a beam-type dead weight tester located at
some manufacturing facilities; it is appropriate for the owner or supplier to make arrangements.

EPO NO. 9-1
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1.2. Another method for scales with relatively low capacities is to have the owner or supplier
provide a platform for loading test weights and the means to hoist the platform.

NOTE: Discrimination requirements. On MARKED automatic indicating scales only. This
test should be conducted if you suspect a problem in the scale performance such as
erratic readings. (Refer to EPO NO. 2-8, 3.6 for the method of testing

discrimination.)
N.1.5 [2.20]

2. Maximum capacity with test weights.

2.1. Automatic indicating scales shall not indicate or record values exceeding 105% of capacity.
S.1.7 [2.20]

3. Decreasing load test.

3.1. On UNMARKED scales, the decreasing-load test shall be conducted with a test load equal to
one-half of the maximum load applied in the increasing-load test. Tolerance is shown in Table

6.
N.1.2.2 [2.20]; T.1.1 [2.20]; T.N.3 [2.20]; EPO NO. 3-2

3.2. Onscales MARKED with an accuracy class and with n > 1,000, the decreasing-load test shall
be conducted with test loads equal to the maximum test load at each tolerance level. Tolerance
is shown in Table 6. N.1.2.1 [2.20]; T.N.3.1 [2.20]; EPO NO. 3-2

3.3. Onscales MARKED with an accuracy class and n < 1,000, the test load shall be equal to one-

half of the maximum load applied in the increasing-load test. Tolerances are shown in Table 6.
N.1.2.1 [2.20]; T.N.3.1 [2.20]; EPO NO. 3-2

4. Return to the no-load indicated value within minimum tolerance applicable for that device.
N.1.9 [2.20]

EPO NO. 9-2
Crane



EPO NO.-10-1

EQUAL-ARM SCALES - AUTOMATIC INDICATING
AND NONAUTOMATIC INDICATING

Equal-arm (or even balance) scales are those having a single lever with equal arms (this is with a multiple
of 1) equipped with two similar or dissimilar load receiving elements (pan, plate, scoop, etc.), one
intended to receive materials being weighed and the other intended to receive weights. (Weighbeams are
optional.)

Scale Indicators

1. Automatic indicating.

1.1. Equipped with graduated over and under (o/u) chart.

1.2. Also, one with chart that begins at zero and is graduated to a design capacity.
2. Nonautomatic indicating.

2.1. Equipped with an ungraduated balance indicator.

NOTE: Equal-arm scales may be designed with center tower indicators, end tower indicators
or towers with inter-mediate positions. May be with or without weighbeams.

Pre-Test Inspection

1. Identification. EPO NO. 1-1
2. Type approval. B&P 12500.5
3. Scale position. G-UR.3.3 [1.10]; B&P 12510(f)
3.1. Readability from "customer position."
4. Balance condition. A scale shall be maintained in balance. UR.4.1 [2.20]
4.1. Check customer indications for agreement with operator's indicator during inspection and tests.

5. Level condition. If a scale is equipped with level indicating means, it shall be maintained in level.
UR.4.2 [2.20]; S.2.4 [2.20]

Pre-Test Determination

1. Basic tolerance (acceptance or maintenance).

EPO NO. 101
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1.1.

1.2.

EPO NO.-10-2
Equal-Arm

Scale is MARKED with an accuracy class, use Table 6. T.N.3.1 [2.20]; EPO NO. 3.2

Scale is UNMARKED with an accuracy class, calculate the number of divisions on the scale,
use Table T.1.1. EPO NO. 31

capacity of scale
value of minimum divisions

(number of scale divisions) =

EXAMPLE: n S _ 1,280

T 1160z

2. Minimum tolerance - The smallest tolerance value that can be applied to a scale.

2.1.

2.2.

On scales that are MARKED with an accuracy class or UNMARKED scales where n < 5000

divisions, use Table 6. (The minimum maintenance tolerance is 1d.)
T.N.3.1 [2.20]; T.1.1 [2.20]; EPO NO. 3-2

On scales UNMARKED where n > 5000 divisions, the minimum tolerance is 0.05% (1/2000)
of scale capacity or 1/2 "d", whichever is less. T.1.1[2.20]; EPO NO. 3-1

3. Minimum travel of pans of nonautomatic indicating equal-arm scale without balance indicator.
S.3.1[2.20]

Tests

(Use test weights for the following tests.)

1.

SR test (nonautomatic indicating) NOT MARKED with an accuracy class (see EPO NO. 2-6,
3.3;2-7, 3.4). Sensitivity (nonautomatic indicating) MARKED with accuracy class (see EPO
NO. 2-7,3.5). N.1.4[2.20]

1.1.

1.2.

Check SR at zero and at maximum applied load for both pans.
T.2 [2.20]; T.3 [2.20]; T.N.6.1 [2.20]

Recheck no-load indication (zero load balance) each time test load is removed. N.1.9 [2.20]
1.2.1. Record balance changes.

1.2.2. Tolerance is equal to minimum tolerance applicable. N.1.9 [2.20]

At maximum and 1/2 capacities.

2.1.

Check with test weights and weighbeam if so equipped.

EPO NO. 10-2
Equal-Arm



EPO NO.-10-3
Equal-Arm

3. Shift test. Perform at 1/2 capacity for each pan using test weights. (See EPO NO. 4-2 for test
positions.) N.1.3.3 [2.20]

3.1. On UNMARKED scales, the results obtained must be within maintenance tolerance for that
load as determined under pre-test determinations 1.2. T.1.1 [2.20]

3.2. On MARKED scales, the maximum allowable difference between any two results must
be within absolute value of maintenance tolerance for that load (even when acceptance

tolerance applies to the scale). (See EPO NO. 8-A-4 for example of application of absolute
tolerance value.)
T.1.1[2.20]; T.N.3.1 [2.20]; T.N.4.4 [2.20]

4. The above tests are considered a minimum. For scales with automatic indicators and weighbeams,
sufficient intermediate positions should be checked to assure weighbeam linearity and accuracy of
chart graduations.

NOTE: Discrimination requirements. On MARKED automatic indicating scales only. This test should
be conducted if you suspect a problem in the scale performance such as erratic readings. (See
EPO NO. 2-8, 3.6 for the method of testing discrimination.) N.1.5[2.20]

5. Weights supplied with scale may be checked by comparing with certified test weights. Incorrect
weights shall be marked "out-of-order." (See EPO NO. 22.)

EPO NO. 10-3
Equal-Arm



EPO NO. 11-1

HANGING SCALES

Pre-Test Inspection

1. Identification. EPO NO. 1-1

2. Type approval. (Approvals have been revoked on most non-temperature compensated scales.)

2.1. Unless noted on the Certificate of Approval, electronic hanging scales are tested for influence
factors as a weighing system.

98]

Scale position. G-UR.3.3 [1.10]
3.1. Readability from "customer position." B&P 12510(f)
4. Balance condition. A scale shall be maintained in balance. UR.4.1 [2.20]

4.1. Check customer indications for agreement with operator's indicator during inspection and tests

if scale is so equipped. (Analog device indicators should agree within one-half "d".)
T.N.4.3 [2.20]

5. Minimum graduated interval. UR.1.1 [2.20]; Table 7b [2.20]

5.1. Shall not be greater than 1 oz. on scale with capacity of 50 Ib. or less used for retail food sales.

.O\

Drainage. $.3.2[2.20]
6.1. Shall be provided for on scale used for weighing wet commodities. UR.3.6 [2.20]

Pre-Test Determinations

1. Basic tolerance (acceptance or maintenance). T.N [2.20]

1.1. Scale is MARKED with an accuracy class, use Table 6. EPO NO. 3-2; T.N.3.1 [2.20]

1.2. Scale is UNMARKED with an accuracy class, calculate the number of divisions on the scale.

capacity of scale

EXAMPLE: (number of scale divisions) = — —
value of minimum division:

n = 201b = 640
110z

1.2.1. Where n > 5000 divisions, use Table T.1.1. T.1.1 [2.20]; EPO NO. 3-1
1.2.2. Where n <5000 divisions, use Table 6, Class III designation. T.1.1 [2.20]; EPO NO. 3-2

2. Minimum tolerance - The smallest tolerance value that can be applied to a scale.

EPO NO. 11-1
Hanging



2.1.

2.2.

Tests

1.

EPO NO. 11-2
Hanging

On scales that are MARKED with an accuracy class or UNMARKED scales where n < 5000

divisions, use Table 6. (The minimum maintenance tolerance is 1d.)
T.N.3 [2.20]; T.1.1 [2.20]; EPO NO. 3-2

On UNMARKED scales where n > 5000 divisions, the minimum tolerance is 0.05% (1/2000)
of scale capacity or 1/2 "d", whichever is less. T.1.1[2.20]

Maximum capacity with test weights.

1.1.

Automatic indicating shall not indicate or record values exceeding 105% of capacity.
S.1.7 [2.20]

Decreasing-load test (automatic indicating scales).

2.1.

2.2.

2.3.

On UNMARKED scales, the decreasing-load test shall be conducted with a test load equal to

one-half the maximum load applied in the increasing-load test.
N.1.2.2 [2.20]; T.1.1 [2.20]; EPO NO. 3-1

2.1.1. Where n > 5000 divisions, the tolerance is 1-1/2 times the basic tolerance.

2.1.2. Where n < 5000 divisions, the tolerance is the same as basic tolerance (Table 6).
EPO NO. 3-2

On scales MARKED with an accuracy class and with n > 1000, the decreasing-load test shall
be conducted with test loads equal to the maximum test load at each tolerance break point.
Tolerance is shown in Table 6. N.1.2.1 [2.20]; T.N.3.1 [2.20]; EPO NO. 3-2

On scales MARKED with an accuracy class and n < 1000, the test load shall be equal to
one-half of the maximum load applied in the increasing-load test. Tolerance is shown in Table
6, Class III. N.1.2.1[2.20]; T.N.3.1 [2.20]; EPO NO. 3-2

Recheck no-load indication after removal of any test load. Zero-load balance should not change by
more than the minimum tolerance applicable. N.1.9 [2.20]

Increasing-load test. N.1.1[2.20]

4.1.

4.2.

On UNMARKED scales, test at several points throughout the devices range. Also, test dial
indicators at 1/4, 1/2, 3/4 and full capacity.

On MARKED scales, the increasing-load test shall be conducted as outlined above making sure
to include test loads equal to the maximum test load at each tolerance break point.

NOTE: Discrimination requirements. On MARKED automatic indicating scales only. This test

should be conducted if you suspect a problem in the scale performance, such as erratic
readings. (See EPO NO. 2-8, 3.6 for the method of testing discrimination.) N.1.5[2.20]

EPO NO. 11-2
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EPO NO. 12-1

HOPPER SCALES - STATIONARY

Pre-Test Inspection

1.

2.

8.

Identification. EPO NO. 1-1
Type approval. B&P 12500.5; EPO NO. 1-2

2.1. Full electronic and levertronic hopper scale weighing elements require load cells that have been
separately tested and approved.

. Primary indicators separated from their weighing elements. G-UR.2.2 [1.10]; EPO NO.1-6, 4.1

Adequate facilities and assistance for applying weights.
G-UR.2.3 [1.10]; EPO NO. 1-6, 6.1; EPO NO. 4-A-1

Balance conditions of indicators. (See EPO NO. 2 for additional information on type of
indicators installed.) UR.4.1[2.20]

Electronic digital weight indicators shall not have automatic zero maintenance (AZM) capability.
G.S.2[1.10]

Minimum division of indication. UR.1.1 [2.20]
7.1. On grain hopper scales - UNMARKED. Table 7b [2.20]

7.1.1. Capacity up to and including 50,000 lb to 10 Ib (but not greater than 0.05% of
capacity).

7.1.2. Capacity over 50,000 Ib to 20 Ib.

7.2. Onall other UNMARKED hopper scales, the maximum size of the minimum division is 0.1%
of capacity (but not greater than 50 1b). Table 7b [2.20]

A MARKED Class III grain hopper must have a minimum of 2,000 divisions. UR.1.2 [2.20]

Pre-Test Determination

1.

Tolerances (acceptance or maintenance and minimum).

1.1. Grain hopper scales UNMARKED with an accuracy class ("All other scales" category).
T.1.1 [2.20]; EPO NO. 31

EPO NO. 12-1
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1.2.

1.3.

EPO NO. 12-2
Hopper

1.1.1. Where n > 5000 divisions, use Table T.1.1 values.

1.1.2.  Where n <5000 divisions, use Table 6 tolerances (Class III).
T.N.3.1 [2.20]; EPO NO. 3-2

Grain hopper scales MARKED with an accuracy class, use Table 6 (Class III) for maintenance
and acceptance tolerance. T.N.3.1[2.20]; EPO NO. 3-2

All other hopper scales MARKED or UNMARKED, use Class III L tolerances from Table 6

for maintenance tolerance. Acceptance tolerance is one-half maintenance tolerance.
T.1.1[2.20]; T.N.3.1 [2.20]; T.N.3.2 [2.20]; EPO NO. 3-2

1.3.1. MARKED construction hopper scales have a minimum tolerance of 1d or 0.1% of
capacity, whichever is less. T.N.3.4 [2.20]

2. Suitability of load cells. EPO NO. 1-1

Tests

1.

2.

Attach chains or hooks as necessary to accommodate weights for tests.

Tare off weight of added hardware. (Re-zero indicators or note "no-load" indications.)

Add test weights as required.

3.1.

For hoppers with a capacity exceeding available certified test weights, perform substitution test
using the maximum amount of known test weights that can be applied. EPO NO. 4-A-1

3.1.1. Note/record indicator reading.

3.1.2. Remove certified test weights, request an operator to load material into the hopper until
indicator reading of known test load is reached and reapply test weights.

3.1.3. Apply basic tolerances to the total amount of weight that has been applied.

3.1.4. This procedure should be used to load hopper to 1/2, 3/4 or use capacity depending on
hopper size and equipment available.

NOTE: Discrimination requirements. On MARKED automatic indicating scales only. This
test should be conducted if you suspect a problem in scale performance such as erratic

readings. (See EPO NO. 2-8, 3.6 for the method of testing discrimination.)
N.1.5 [2.20]

EPO NO. 12-2
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EPO NO. 12-3
Hopper

3.2. As an alternative to the substitution test, a strain test may be performed. If, during Step 3.1.2
extra material is inadvertently added, a strain test has been initiated. EPO NO. 4-A-1

3.2.1. Tolerances shall be applied only to errors resulting from the addition of test weights
during strain tests. EPO NO. 4-A-1

. Decreasing-load test. (Automatic indicating scales only.) N.1.2[2.20]

4.1. On UNMARKED scales and scales MARKED CLASS III L, a decreasing-load test shall be

performed at one-half the applied test load. The tolerance is in Table 6.
N.1.2.2 [2.20]; T.1.1 [2.20]; EPO NO. 3-2

4.2. On scales MARKED CLASS III with n > 1,000, the decreasing-load test shall be conducted
with test load equal to the maximum test load at each tolerance level. Tolerance is shown in
Table 6. N.1.2.1 [2.20]; T.N.3.1 [2.20]; EPO NO. 3-2

4.3. On scales MARKED CLASS III with n < 1,000, the test load shall be equal to one-half of the
maximum load applied in the increasing-load test. Tolerance is shown in Table 6.

N.1.2.1 [2.20]; T.N.3.1 [2.20]; EPO NO. 3-2

Operate printer during above tests if so equipped.

Observe operation of automatic batching controls if so equipped.

. Perform checkweighing or "end result" tests as delivered by automated consoles if a checkweighing
scale is reasonably available. (See EPO NO. 13 for procedure for using a checkweighing scale.)

EPO NO. 12-3
Hopper



EPO NO. 13-1

HOPPER SCALES - VEHICLE MOUNTED ELECTRONIC

The test procedure outlined below is basically an end result or comparison between the amounts
delivered by the vehicle operator and the net weight shown by a checkweighing scale. A conventional
static test for initial calibration or trouble-shooting should be the responsibility of the owner or a device
repairman.

Pre-Test Inspection

1. Identification. G-S.1[1.10]
The indicator, a printer if separate, and the hopper should all have the manufacturer's name, a model
number, and a serial number. The indicator and hopper identification should also include the
capacity. S.6.3 [2.20]; EPO NO. 1-1

2. Type approval. B&P 12500.5

Includes indicating elements, optional recording element, hopper weighing element, and load cells if
the scale is manufactured or converted after January 1, 1986.

Pre-Test Determinations

1. Test checkweighing scale.
1.1. Refer to EPO NO. 20 for vehicle scale test procedures.

1.2. Test weights should be as near as possible to expected gross and tare weights of the vehicle to
determine linearity of error.

1.3. Itis important that the vehicle be positioned at the same place on the checkweigh scale for both
tare and gross weight. Checkweigh scales should be rechecked after completion of tests.

1.4. Zero balance of checkweighing scale should be checked prior to each use.
1.5. Example for correction of checkweighing scale error can be found in EPO NO. 13-3.
2. The electronic hopper scale system should warm up for at least one hour prior to tests.

3. Make arrangements for a weights and measures official to accompany vehicle operator during
deliveries to observe and record test data.

4. Make arrangements to fill vehicle fuel tank prior to each checkweighing unless travel and unloading
times are very short.

5. Suitability of load cells.

EPO NO. 131
Hoppe-Vehicle



EPO NO. 13-2
Hoppe-Vehicle

Tests

1.

Load hopper. Record hopper pre-delivery net weight and vehicle gross weight on checkweighing
scale. (Hopper weight readings should be stable.) Oscillation of analog type indicators of one-half
increment or more shall be cause to discontinue tests.

Proceed to first delivery point. There are two important areas of concern which have the greatest
effect on the accuracy of the first delivery for products such as cattle feed.

2.1. Depending on distance, wind and speed of the vehicle, considerable loss can occur during
transport (consider use of covers).

2.2. Moisture absorption and loss in humid or dry areas, particularly if there is a time delay between
checkweighing and delivery, can cause an appreciable weight error.

Net weights for individual deliveries may be totaled prior to returning to the checkweighing scale, or
an individual delivery may be checked. In either case, before returning to the checkweighing scale

for an empty or tare weight, consider need for refueling.

Calculate net weight of delivery by subtracting tare weight of vehicle from original gross weight of
vehicle on checkweighing scale. Correct for checkweighing scale error if necessary.

Calculate weight difference between net weight from checkweighing scale and net weight delivered
according to hopper indicator or printer.

Calculate percentage of error.

weight difference
checkweighing scale net weight

percent error = 100

Apply tolerance of *'0.3%.

Two or three complete deliveries should be made to check repeatability of vehicle hopper scale. The
maximum error spread between tests shall be 0.3%.

Vehicle mounted hopper scales approved in recent years are required to have level detection systems.
With hoppers so equipped, the level detection system must be operative and so adjusted that out-of-
level conditions, which would cause an out-of-tolerance weight indication, must also inhibit printer
operation.

EPO NO. 13-2
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EPO NO. 13-3
Hoppe-Vehicle

EXAMPLE OF CORRECTION FOR ERROR ON CHECKWEIGHING SCALE

NOTE: Checkweighing scale should be tested at expected vehicle gross and tare weights to
determine linearity of error.

Test Load Vehcile Scale Ind. Error

40,000 1b 40,020 Ib. +201b

20,000 1b 20,010 Ib. + 10 Ib.
Error =+ 10 Ib. Error =+ 10 Ib.
(Weight range 10,000 (Weight range 20,000

to 20,000 Ib.) to 40,000 1b.)

Vehicle Scale Ind. Actual Weight Feed Wagon Scale
Gross 39,060-20 Ib. = 39,040 Loaded 20,020
Tare 19,050-10 Ib. =19,040 After Delivery 30
Net 20,010 20,000 Total Delivery 19,990

Actual Net Weight 20,000
Total Delivery Tickets 19,990
Difference -10 1b.

To calculate percent of error:

% error = _-10lb x 100 = -0.0005 x 100 = -0.55%

20,000 Ib

EPO NO. 13-3
Hopper-Vehicle



EPO NO. 14-1

LIVESTOCK AND ANIMAL SCALES

Pre-Test Inspection

1.

Identification. (Refer to Newly Installed Weighing Devices, EPO NO. 1 for those devices
manufactured after January 1, 1986.) B&P 12500.5; EPO NO. 1-1

Type approval.
2.1. Electronic or levertronic scales (includes indicating element, weighing element, load cells, and
recording element).
. Indicator.
3.1. Value of minimum increment. Animal scale - not greater than one pound.
UR.1.1 [2.20]; Table 7b [2.20]
3.2. Minimum load on livestock scale with divisions greater than 5 pound. UR.3.8 [2.20]
EXAMPLES:
Divisions Minimum Load
10 Ib 5,000 1b
20 1b 10,000 1b
3.3. Customer readability required if weighing will be done in full view of the interested parties.
B&P 12516
Cleanliness - platform should be cleaned prior to any tests.

. Installation.
5.1. Foundation and supports. UR.2.4 [2.20]
5.2. Clearance. UR.2.4[2.20]

5.2.1. Clearance shall be provided around all live parts to the extent that no contacts may
result when the load-receiving element is empty and throughout the weighing range of
the scale.

5.2.2. Clearance between load-receiving elements and the coping at the bottom edge of the
platform shall be greater than at the top edge of the platform. (Nonretroactive as of
January 1, 1973.) UR.2.4 [2.20]

EPO NO. 14-1
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5.3.

EPO NO. 14-2
Livestock

Stock racks.

5.3.1. Racks with gates shall be securely mounted on platform with adequate clearance.
UR.2.7 [2.20]

Pre-Test Determinations

1. Refer to EPO NO. 2 for test information on type of indicator being used.

1.1.

Suitability of load cells. EPO NO. 1-2, 1.5

2. Basic tolerances (acceptance or maintenance). EPO NO. 3-2, 2

2.1.

2.2.

Livestock scales. Applicable tolerances whether MARKED or UNMARKED use Table 6,
Class III L. T.1.1[2.20]; T.N.3.1 [2.20]; EPO NO. 3-2

Animal scales.

2.2.1. Applicable tolerances for UNMARKED single head or animal scales are:

capacity of scale

(number of scale divisions) = — —
value of minimum divisions

2.2.1.1.  Where n < 5,000, use Table 6, Class III.
T.1.1 [2.20]; T.N.3.1 [2.20]; EPO NO. 3-2

2.2.1.2.  Where n > 5,000, use Table T.1.1. T.1.1 [2.20]; EPO NO. 3-1

Maintenance tolerance is 0.1% of test load. Acceptance tolerance is 0.05%
of test load.

2.2.2. Applicable tolerances for MARKED animal scales, use Table 6, Class III.
T.N.3.1 [2.20]; EPO NO. 3-2

3. Minimum tolerance - The smallest tolerance value that can be applied to a scale.

3.1.

3.2

Livestock scales which are MARKED or UNMARKED use Table 6. (The minimum

maintenance tolerance is 1d. Acceptance tolerance is one-half of maintenance tolerance.)
T.1.1 [2.20]; T.N.3.1 [2.20]; EPO NO. 3-2

Animal scales which are MARKED use Table 6, Class III Tolerances. (The minimum

maintenance tolerance is 1d. Acceptance tolerance is one-half of maintenance tolerance.)
EPO NO. 3-2

EPO NO. 14-2
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EPO NO. 14-3
Livestock

3.3. Animal scales which are UNMARKED where n > 5,000, the minimum tolerance is 0.05%
(1/2000) of scale capacity or 1/2d, whichever is less. T.1.1 [2.20]; EPO NO. 3-1

3.4. Animal scales which are UNMARKED where n < 5,000 or MARKED, use Table 6, Class III
tolerance. T.1.1[2.20]; T.N.3.1 [2.20]; EPO NO. 3-2

4. Maximum error on individual section.

4.1. Livestock scales MARKED or UNMARKED Class III L. Any two results obtained during the
shift test must be within absolute value of the maintenance tolerance of that load and be within
applicable tolerances (whether or not acceptance tolerance is being applied). See EPO

NO. 8-A-4 for example of application of absolute tolerance value.
T.1.1 [2.20]; T.N.4.4 [2.20]; T.N.5 [2.20]

4.2. Animal scales
4.2.1. On MARKED scales - same as 4.1 (livestock scales) above.
4.2.2. On UNMARKED animal scales - Results obtained during the shift test must be within

maintenance tolerance values for that load. (Absolute tolerances do not apply.)
T.1.1 [2.20]; EPO NO. 3-1

5. Determine livestock scale use capacity to determine amount of test weights. NIST HB 112
Platform area in feet (L x W) x 110 Ib. for cattle
Platform area in feet (L x W) x 70 Ib. for calves and hogs
Platform area in feet (L x W) x 50 Ib. for sheep

6. Refer to USDA, Packers and Stockyards Administration Instructions for Testing Livestock and
Animal Scales, for further information and specific instructions for filling out livestock scale test
reports.

Tests

1. Sensitivity test.
On weighbeam equipped scales, check SR at zero load and at maximum applied load.

1.1. UNMARKED scales.

1.1.1. For livestock scales UNMARKED with an accuracy class, balance in 10 1b. of small
test weights. The SR shall be 10 1b. if not equipped with balance indicator.
[ 4002.2 [2.20]; (d.) Page D2-18 |

EPO NO. 14-3
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3.

1.2.

1.3.

EPO NO. 14-4
Livestock

1.1.2. For animal scales UNMARKED with an accuracy class. SR is 2d or 0.2% of capacity,
whichever is less for nonautomatic indicating scales not equipped with a balance

indicator. SR is one division if equipped with a balance indicator.
T.2.7.2 [2.20]; T.2.7.1 [2.20]

For MARKED nonautomatic indicating livestock and animal scales. SR is 2d or 0.2% of
capacity, whichever is less for nonautomatic indicating scales not equipped with a balance
indicator. SR is one division if equipped with a balance indicator. T.N.6.1[2.20]

Equilibrium change required. The minimum change in equilibrium with test loads, as listed
above shall be as outlined in EPO NO. 2, 8,9, 10, 11, 12 and 13. T.3.1 [2.20]; T.N.6.2 [2.20]

Shift test. P & S Instructions

2.1

2.2.

Scale with 2 sections - conduct corner tests with test weights equal to 1/4 scale's use capacity
centered successively as near as possible over each main load bearing. N.1.3.4 [2.20]

Scale with more than 2 sections - at least one-half of use capacity test load successively

concentrated on each section of the scale (refer to Pre-Test Determinations, EPO NO. 14-3, 4).
N.1.9 [2.20]

No-load test - Each time loads are removed from platform, scale shall be capable of repeated no-load
indications within the minimum tolerance applicable for that device.

3.1.

3.2.

Obtain new zero-load balance, or

Use the no-load balance change as the basis on which errors at succeeding stages of the test will
be computed.

Increasing load test.

4.1.

4.2.

4.3.

Test fractional bar of weighbeam at one-half capacity and full capacity (if so equipped) and at
notches that appear to be worn or damaged. N.1.1 [2.20]

Test intermediate weighbeam bar or weighbeam at each 100 Ib. notch up to 1,000 Ib. (if so
equipped).

Ratio tests shall be made on all scales designed to use counterpoise weights.
N.1.7 [2.20]; T.N.2.5 [2.20]; EPO NO. 2-10, 3.7

NOTE: Discrimination requirements. On MARKED automatic indicating scales only. This
test should be conducted if you suspect a problem in scale performance such as erratic

readings. (Refer to EPO NO. 2-8, 3.6 for the method of testing discrimination.)
N.1.5 [2.20]

EPO NO. 14-4
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6.

EPO NO. 14-5
Livestock

4.4. Distribute test weights in uniform pattern on platform observing errors at successive or
alternate 1,000 1b. amounts until capacity is reached. ("Use" capacity for livestock scales.)
Keep in mind use of error weights to determine errors for weighbeams and certain printer
equipped dials - also test dial/unit weight combinations at 1/4, 1/2, 3/4, and full capacity.

4.5. Scales equipped with combination indicators. T.N.4.1 [2.20]; T.N.4.2 [2.20]; T.N.4.3 [2.20]
4.5.1. Observe and record separately performance of each unit.

Decreasing-load test - Automatic indicating scales only.

5.1. Livestock scales MARKED or UNMARKED CLASS III L, the decreasing-load test shall be

conducted with a test load equal to one-half of the maximum load applied on the increasing-
load test. Tolerance is as shown in Table 6. N.1.2.2 [2.20]; T.N.3.1 [2.20]; EPO NO. 3-2

5.2. Animal scales UNMARKED, the decreasing-load test shall be conducted with a test load equal
to one-half the maximum load applied on the increasing-load test.
N.1.2.2 [2.20]; T.1.1 [2.20]; EPO NO. 3-1
5.2.1. Where n > 5000, the tolerance is 1-1/2 times the basic tolerance.

5.2.2. Where n <5000, the tolerance is the same as the basic tolerance (Table 6).
EPO NO. 3-2

5.3. Animal scales MARKED CLASS III and with n > 1000, the decreasing-load test shall be
conducted with test loads equal to the maximum test load at each tolerance level. Tolerance
is shown in Table 6. N.1.2.1[2.20]; T.N.3.1 [2.20]

5.4. Animal scales MARKED CLASS III and with n <1000, the test load shall be equal to one-half

of the maximum load applied in the increasing-load test. Tolerance is shown in Table 6.
N.1.2.1 [2.20]; T.N.3.1 [2.20]; EPO NO. 3-2

No-load indications (zero load balance).
6.1. Record balance changes.

6.2. Tolerance is equal to minimum tolerance applicable. N.1.9 [2.20]

EPO NO. 14-5
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EPO NO. 15-1

MONORAIL SCALES

Pre-Test Inspection

1. Identification. EPO NO. 1-1,1-3

2. Type approval. B&P 12500.5

2.1.

Electronic or levertronic scales [includes indicating element, weighing element, load cells (if
tested separately), and optional recording element].

3. Balance condition. (A scale shall be maintained in balance.) UR.4.1 [2.20]

4. Installation. UR.2.4 [2.20]

See EPO NO. 1 "Newly Installed Weighing Devices". Installation details and provisions for
communication between load-bearing element and a remote readout or printer. G-UR.2.2 [1.10]

5. Assistance in testing operations. G-UR.4.4 [1.10]

There are several important considerations for the successful operation of a monorail scale. The best
time to obtain compliance is during the initial inspection and test of a new system. Compliance with
the following considerations will provide better end results and less deterioration in system accuracy.

5.1.

5.2.

5.3.

54.

5.5.

Initial solid installation and support of load bearing elements (live rails) as well as adjacent
tracks are essential to prevent deterioration of system after initial testing. UR.2.4 [2.20]

On "in-motion" scales, controlled operating speed as established by testing or device type
approval must be maintained to prevent excessive load swinging and the accompanying
random errors.

A statistical sample or 100% preliminary test of trolley tares (hook and wheel combinations)
must be made to determine weight uniformity.

The owner or operator of the monorail scale should be encouraged to set up a quality control
program for maintenance of the trolleys and have provisions for verifying them at certain
intervals. G-UR.4.1[1.10]

Provisions should be made by the owner/user of the scale to provide trees or baskets for
the accommodation of weights for testing. Owners should be encouraged to acquire or provide
their own checkweighing equipment for periodic testing to become aware of problems or
accuracy deterioration. G-UR.2.3 [1.10]

EPO NO. 15-1
Monorail



EPO NO. 15-2
Monorail

Pre-Test Determinations

1. See EPO NO. 2 for the type of indicator installed. EPO NO. 2-1
1.1. Suitability of load cells.
2. Basic tolerances (acceptance or maintenance).
2.1. Scale is MARKED with an accuracy class, use Table 6, Class III. T.N.3.1 [2.20]; EPO NO. 3-2

2.2. Scale is UNMARKED with an accuracy class, calculate the number of divisions on the scale.

capacity of scale
value of minimum divisions

(number of scale divisions) =

2.2.1. If n> 5000, use Table T.1.1. EPO NO. 3-1; T.1.1 [2.20]
2.2.2. Where n < 5000, use Table 6, Class III. T.N.3.1[2.20]; EPO NO. 3-2
3. Minimum tolerance - The smallest tolerance value that can be applied to a scale.

3.1. Scales which are MARKED with an accuracy class or UNMARKED and with n < 5000, use
Table 6. The minimum maintenance tolerance is 1d. (Acceptance tolerance is one-half of
maintenance tolerance.) T.N. [2.20]; T.N.3.1 [2.20]; EPO NO. 3-2

3.2. For UNMARKED scales where n > 5000, the minimum tolerance is 0.05% (1/2000) of scale
capacity or 1/2 d, whichever is less. T.1.1 [2.20]; EPO NO. 3-1

4. Determine that adequate trees or weight hangers are available.
Tests

1. Attach equipment needed to accommodate test weights to load bearing element (trolley, tree, chains
or basket).

2. For scales equipped with weighbeam indicators, add error weights to above equipment and balance in
(tare off) error weights and other equipment before beginning actual weight tests. Error weights
should consist of a total value equal to the tolerance for the maximum test load to be used. One of
the error weights should have a value equal to the minimum tolerance applicable to the scale being
tested. EPO NO. 2-6, 3-2

3. For additional tests applicable to a particular type of indicator such as SR, ratio, "four point" test of
dials, and decreasing load (see EPO NO. 2).

EPO NO. 15-2
Monorail
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7.

EPO NO. 15-3
Monorail

Increasing load test. N.1.1[2.20]

4.1. Ifasingle tree or basket will accommodate test weights, it should hang from the center of the
load bearing element. If two trees are used, for example, they should be placed close to the
center of the load bearing element.

4.2. Test weights should be applied up to scale capacity with indications being observed as weights
are added.

NOTE: Discrimination requirements. On MARKED automatic indicating scales only. This
test should be conducted if you suspect a problem in scale performance such as erratic

readings. (Refer to EPO NO. 2-8, 3.6 for the method of testing discrimination.)
N.1.5 [2.20]

Shift test should be made with a test load equal to the largest load that can be anticipated, but not less
than one-half capacity with load successively placed on the right end, left end, and the center of the
live rail. N.1.3.6 [2.20]

5.1. On UNMARKED scales - Tolerance is the basic tolerance determined under Pre-Test
Determinations 2.2. T.1.1 [2.20]; EPO NO. 3-1

5.2. On MARKED scales - The maximum allowable difference between any two test positions
must be within absolute value of maintenance tolerance for that load (even if acceptance

tolerances apply). See EPO NO. 8-A-4 for example of absolute tolerance application.
T.N.3.1 [2.20]; T.N.4.4 [2.20]; T.N.5 [2.20]; EPO NO. 3-2

Decreasing-load test (automatic indicating scales).

6.1. On UNMARKED scales, the decreasing-load test shall be conducted with a test load equal to
one-half of the maximum load applied in the increasing-load test. N.1.2.2 [2.20]; T.1.1 [2.20]

6.1.1. Where n > 5000, the tolerance is 1-1/2 times the basic tolerance. EPO NO. 3-1
6.1.2 Where n < 5000, the tolerance is the same as the basic tolerance (Table 6). EPO NO. 3-2

6.2. On scales MARKED with an accuracy class and with n > 1000, the decreasing-load test shall
be conducted with test loads equal to the maximum test load at each tolerance level break point.
Tolerance is shown in Table 6. N.1.2.1 [2.20]; T.N.3.1 [2.20]; EPO NO. 3-2

6.3. On scales MARKED with an accuracy class and n < 1000, the test load shall be equal to
one-half of the maximum load applied in the increasing-load test. Tolerance is shown in
Table 6, Class III. N.1.2.1 [2.20]; T.N.3.1 [2.20]; EPO NO. 3-2

No-load indications shall be within minimum tolerance values at completion of tests or at any time all
test weights are removed. N.1.9 [2.20]

EPO NO. 15-3
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EPO NO. 16-1

PLATFORM SCALES

This Examination Procedures Outline covers a broad category of platform scales which fall in between
computing scales and those scales designed for weighing livestock and heavy vehicle loads.

Examples are:

Bench or counter portable platform scales.

Portable platform scales (floor models which may or may not have wheels).

Permanently installed dormant scales (may be installed above ground or in a pit).
Load cell approval requirements on electronic platform scales manufactured or converted after January 1,
1986 will vary depending on the capacity and size of the scale. Electronic platform scales and weighing
elements greater than 2000 Ilb. require load cells that have been tested and approved separately.
Electronic scales and weighing elements 2000 1b. and smaller have been tested for compliance with
influence factor requirements. Load cells in the smaller capacity device are not required to be type

approved unless a replacement cell is not the same as the load cell the scale was type approved with.

Pre-Test Inspection

1. Identification.

1.1. Electronic or levertronic scales (includes separable indicating element, separable weighing
element, and load cells). EPO NO. 1-2, 2.1.2

2. Type approval. B&P 12500.5
3. Scale position. G-UR.3.3 [1.10]; B&P 12510(f)
3.1. Readability from a reasonable "customer" position (applies particularly to direct sale devices).
4. Balance condition. A scale shall be maintained in balance. UR.4.1 [2.20]
5. Level condition. UR.4.2 [2.20]

5.1. Scale should be tested in "as found" condition. If errors exceed required tolerance values,
consider enforcement action.

EPO NO. 16-1
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EPO NO. 16-2
Platform

Pre-Test Determinations

1. Basic tolerances (acceptance or maintenance). T.N. [2.20]
1.1. Scale is MARKED with an accuracy class, use Table 6, Class III. EPO NO. 3-2; T.N.3.1 [2.20]

1.2. Scale is UNMARKED with an accuracy class, calculate the number of divisions on the scale.

capacity of scale
value of minimum divisions

(number of scale divisions) =

1.2.1. Where n < 5000, use Table 6 Class III. T.1.1 [2.20]; T.N.3.1 [2.20]; EPO NO. 3-2

1.2.2. Where n > 5000, the maintenance tolerance is 0.1% of the test load. Acceptance
tolerance is 0.05% of the test load. T.1.1[2.20]; EPO NO. 3-1

2. Minimum tolerance - The smallest tolerance value that can be applied to a scale.
2.1. On scales that are MARKED with an accuracy class or UNMARKED scales where n < 5000,
use Table 6. (The minimum maintenance tolerance is 1d. Acceptance tolerance is one-half of

maintenance tolerance.) T.N.3 [2.20]; T.1.1 [2.20]; EPO NO. 3-2

2.2. For UNMARKED scales where n > 5000, the minimum tolerance is 0.05% (1/2000) of scale
capacity or 1/2 "d", whichever is less. T.1.1 [2.20]; EPO NO. 3-1

3. Suitability of equipment - minimum used load. UR.3.1[2.20]; EPO NO. 1-7; Table 8 [2.20]
4  Suitability of load cells. EPO NO. 1-2, 1.5

Tests

1. SR tests or sensitivity tests. If the scale is equipped with a weighbeam indicator, balance in error
weights at this time. Conduct SR test at zero-load and maximum capacity. EPO NO. 2-6, 3.3

2. Shift test (EPO NO. 4-1, 4-A-1 shows positions). N.1.3.1[2.20]

2.1. Bench or counter scales - Conduct at one-half capacity with test weights centered successively
at each of four points equidistant between the center and the front, left, back, and right edges of
the scale platform.

2.2. All other types of platform scales - test load equal to 1/4 of scale capacity centered successively

over each main load support, or 1/2 capacity centered on each quarter of the platform.
N.1.3 [2.20]; N.1.3.8 [2.20]

EPO NO. 16-2
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Platform

2.3. Shift test at 1/2 or 1/4 capacity.

2.3.1. On UNMARKED scales, the results obtained must be within maintenance tolerance for

that load as determined under Pre-Test Determinations 1.2.
T.1.1 [2.20]; EPO NO. 31

2.3.2. On MARKED scales, the maximum allowable difference between any two results must
be within absolute value of maintenance tolerance for that load (even when acceptance
tolerance applies to the scale). See EPO NO. 8-A-4 for an example of absolute
tolerance value application. T.N.3.1 [2.20]; T.N.4.4 [2.20]; EPO NO. 3-2

3. Increasing-load test. T.1.1[2.20]

3.1. Testall weighbeam bars (if so equipped) at several points throughout their range to determine
the scale's linearity.

3.3. Ratio test - for scales equipped with counterpoise weights in addition to the weighbeam. Test
weights should alternately be substituted for slotted counterpoise weights and appropriate

tolerances applied.
N.1.7 [2.20]; EPO NO. 2-10, 3.7; T.N.2.5 [2.20]

3.3. Distribute test weights in a uniform pattern on platform until capacity is reached. Keep in
mind, use of error weights to determine errors for weighbeams. Also, test dial indicators at 1/4,
1/2, 3/4, and full capacity.

3.4. Scales equipped with combination indicators (digital/analog).

3.4.1. Observe and record separately performance of each unit. Apply tolerances.
T.N.4.1 [2.20]

NOTE: Discrimination requirements. On MARKED automatic indicating scales only. This
test should be conducted if you suspect a problem in scale performance such as

erratic readings. (See EPO NO. 2-8, 3.6 for the method of testing discrimination.)
N.1.5 [2.20]

4. Decreasing-load test (automatic indicating only).

4.1. On UNMARKED scales, the decreasing-load test shall be conducted with a test load equal to
one-half of the maximum load applied in the increasing-load test. N.1.2.2 [2.20]; T.1.1 [2.20]

4.1.1. Where n > 5000, the tolerance is 1-1/2 times the basic tolerance. EPO NO. 3-1

4.1.2. Where n < 5000, the tolerance is the same as basic tolerance (Table 6). EPO NO. 3-2

EPO NO. 16-3
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Platform

4.2. Onscales MARKED with an accuracy class and with n > 1,000, the decreasing-load test shall
be conducted with test loads equal to the maximum test load at each tolerance level. Tolerance
is shown in Table 6, Class III. N.1.2.1 [2.20]; T.N.3.1 [2.20]; EPO NO. 3-2

4.3. On scales MARKED with an accuracy class and with n < 1,000, the test load shall be equal
to one-half of the maximum load applied in the increasing-load test. Tolerance is shown in

Table 6, Class III.
N.1.2.1 [2.20]; T.N.3.1 [2.20]; EPO NO. 3-2

. Zero-load balance change.

5.1. Each time loads are removed from the platform, the scale shall be capable of repeated zero-load
indications within the minimum tolerance applicable for that device. N.1.9 [2.20]

EPO NO. 16-4
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EPO NO. 17-1

PRESCRIPTION AND JEWELERS SCALES

Pre-Test Inspection

1. Identification. G-S.1[1.10]

1.1. Manufacturer's or distributor's name, model number, serial number, and capacity on the scale.
S.6.3 [2.20]

1.2. If the device was manufactured after January 1, 1986, it must have a marked accuracy class.
S.6.3 [2.20]; Tables S.6.3(a)(b) [2.20]

1.2.1. CAUTION: If the device is marked Class I or II, Class F standards are not suitable.
2. Type approval. B&P 12500.5
3. Scale position. B&P 12510(a)6; G-UR.3.3 [1.10]
3.1. Readability from "customer" position.

4. Balance condition. UR.4.1 [2.20]

5. Level condition. Ifascale is equipped with a level indicating means, the scale shall be maintained in
level. UR.4.2[2.20]

NOTE: Scales shall be equipped with a level - indicating means if its weighing performance
causes the scale to weigh outside of acceptance tolerance values when the scale is placed
out-of-level by 5% (approximately 3 degrees). (Nonretroactive January 1, 1986.)

6. Supports. A portable scale shall be so positioned that it is firmly and securely supported.
UR.2.1 [2.20]

7. Check the following:

7.1. Pan or tray clearance. Must have clearance empty and throughout weighing range.
UR.2.4 [2.20]

7.2. Indicator return to starting point after each time load is removed. N.1.9 [2.20]

7.3. A jewelers or prescription scale shall be equipped with appropriate means for arresting the
oscillation of the mechanism. S.2.5[2.20]

7.4. Balance indicator required, except on digital indicating devices. S.2.2.1 [2.20]

7.5. Poises (see EPO NO. 2-5, 3.1). S.1.6 [2.20]

EPO NO. 171
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EPO NO. 17-2
Prescription-Jewelers

Pre-Test Determinations

1. Basic tolerance. T.N. [2.20]

1.1. Scale is MARKED with an accuracy class, use Table 6.
T.N.3.1 [2.20]; T.N.3.2 [2.20]; EPO NO. 3-2

1.2.

Scale is UNMARKED with an accuracy class (maintenance, acceptance and minimum).
T.1.1 [2.20]; EPO NO. 3-1

1.2.1. Prescription scales use "* 0.1% of test load, but never less than 0.1 grain (6 milligrams).

1.2.2. Jewelers scales. Tolerance shall be ** 0.05% of the test load, except that for graduated

scales, the tolerance value shall never be less than ** 0.5d; and for ungraduated scales,

never less than the sensitivity of the scale or the smallest associated weight, whichever
is less. T.1.1[2.20]

2. Minimum pan travel for equal arm scales. S.3.1[2.20]; Tables 2 or 2M [2.20]

3. Suitability of equipment - minimum load. UR.3.1[2.20]; Table 8 [2.20]

Tests

1. SR or sensitivity tests at zero-load and at capacity if required (weighbeam scales only).
N.1.4 [2.20]; EPO NO. 2-6, 3.3

2. Shift test - Should be conducted with a one-half capacity test load. N.1.3 [2.20]; EPO NO. 4-2

2.1. Test positions (see EPO NO. 4-2).

2.2.

2.1.1.

Bench or counter scales. N.1.3.1 [2.20]

2.1.2. On equal arm scales. N.1.3.3 [2.20]

Tolerance application.

2.2.1.

2.2.2.

On MARKED scales - Any two results obtained during the shift test must be within
absolute value of maintenance tolerance for that load (even when acceptance tolerance
applies to the scale). See EPO NO. 8-A-4 for an example of absolute tolerance
value application. T.N.4.4 [2.20]

On UNMARKED scales - Results obtained during the shift test must be within
maintenance tolerance values for that load. T.1.1 [2.20]; EPO NO. 3-1

EPO NO. 17-2
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. Ratio test at half and full capacity. N.1.7 [2.20]
Increasing-load test. N.1.1[2.20]

4.1. MARKED scales at each tolerance level.

NOTE: Discrimination requirements. On MARKED automatic indicating scales only. This
test should be conducted if you suspect a problem in scale performance such as erratic

readings. (Refer to EPO NO. 2-8, 3.6 for the method of testing discrimination.)
N.1.5 [2.20]

4.2. UNMARKED scales, the minimum test is at full and half capacity.
. Decreasing-load test. Automatic indicating scales only. N.1.2[2.20]

5.1. On UNMARKED scales, the decreasing-load test shall be conducted with a test load equal to
one-half of the maximum load applied in the increasing-load test. Tolerance is 1-1/2 times the
basic tolerance for the applied load. T.1.1 [2.20]; EPO NO. 3-1

5.2. On scales MARKED with an accuracy class and with n > 1,000, the decreasing-load test shall
be conducted with test loads equal to the maximum test load at each tolerance level. Tolerance
is shown in Table 6. N.1.2.1 [2.20]; EPO NO. 3-2

5.3. On scales MARKED with accuracy class and n < 1,000, the test load shall be equal to one-half

of the maximum load applied in the increasing-load test. Tolerance is shown in Table 6.
N.1.2.1 [2.20]; T.N.3.1 [2.20]; EPO NO. 3-2

6. No-load indications (zero-load balance).

6.1. Record balance changes.

6.2. Tolerance is equal to minimum tolerance applicable. N.1.9 [2.20]

7. Test equal-arm weights (see EPO NO. 22).

EPO NO. 17-3
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EPO NO. 18-1

AUTOMATIC BULK WEIGHING SYSTEMS

This code applies to automatic bulk weighing systems, that is, weighing systems adapted to the automatic
weighing of commodities in successive drafts of pre-determined amounts, automatically recording the
no-load and loaded weight values, and accumulating the net weight of each draft.

Pre-Test Inspection

1. Identification. EPO NO. 1-1

1.1. Load cells on scales manufactured or converted after January 1, 1986.
S.6.3 [2.20]; Tables 6.3(a)(b) [2.20]

(a)
(b)

(©)

(d)
(e)
(®

Accuracy class.

Maximum number of divisions (in units of 1,000) for which accuracy class requirements
are met.

"S" or "M" for single or multiple cell applications in conjunction with ny.x for each
accuracy class and application.

Direction of loading, if not obvious.
Working temperature limits if other than -10 °C to 40EC (14 °F to 104EF).

Name and address of manufacturer, model designation, minimum dead load, maximum
capacity, safe load limit, and load cell verification interval (Vpin).

NOTE: Required information may be on data plate attached to load cell or may be on an

accompanying document. If on the document, serial number of the load cell must be
marked on load cell plate and must be printed on the document.

2. Type Approval. B&P 12500.5

2.1. Includes separable indicator/controller, hopper scale weighing element, load cells on scales
manufactured or converted after January 1, 1986, and recording element. EPO NO. 1-2, 2.1.2

3. Permanent means for direct communication either oral or visual. G-UR.2.2 [1.10]; EPO NO. 1-6, 7.1

Adequate facilities and assistance for applying weights.

G-UR.2.3 [1.10]; EPO NO. 1-6, 6.1; EPO NO. 4-A-1

EPO NO. 18-1
Bulk Weighing



10.

EPO NO. 18-2
Bulk Weighing

Provisions shall be made to indicate and record a no-load reference value and if no-load reference
value is a zero value indication, to indicate and record an out-of-balance condition on both sides of
zero. S.1.1[2.22]

5.1. A digital zero indication shall define zero balance condition to "'1/2 value of the scale
division. S.1.1.1[2.22]

The value of a scale division shall be equal to 1, 2, 5; or a decimal multiple or submultiple of 1, 2,
or 5 (example: 10,20, 50 or .01, .02, .05); or it may be a binary submultiple (example: 1/2, 1/4, 1/8,
1/16). S.1.2[2.22]

Capacity indication.

7.1.  Anindicator or recorder shall not indicate or record any value when the gross load exceeds
105% of the capacity of the system. S.1.3 [2.22]

Weighing and recording sequence. S.1.4 [2.22]

8.1. A system used to receive product into storage shall determine and record a no-load
reference value at the beginning of each weigh cycle. A system used to deliver product
from storage shall determine and record the no-load reference value after the gross load of
the draft is determined.

8.2.  Weight values must remain visible until the recording of the value by the printer is
complete. S.1.5[2.22]

Provision for sealing.
9.1.  Provision shall be made to seal access to adjustments. S.1.6 [2.22]
Design of balance and damping mechanism.

10.1. The weighing system must have a manual or semi-automatic "push-button zero" means by
which the zero-load balance or no-load reference value indication may be adjusted.
Automatic zero setting mechanism is prohibited. S.2.1 [2.22]

10.2. A manual zero-load or no-load reference value setting mechanism shall be operable or
accessible only by a tool outside of or entirely separate from the zero mechanism
or enclosed in a cabinet. S.2.1.1 [2.22]

10.3. A semi-automatic "push-button zero" zero-load reference value setting mechanism shall be
tool operable like the manual zero or it will not operate until the indication is stable within"*
3 divisions and further it must not operate during a weighing operation. S.2.1.2 [2.22]

EPO NO. 18-2
Bulk Weighing
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12.

13.

EPO NO. 18-3
Bulk Weighing

10.4. The system shall have adequate damping to bring the scale to equilibrium and permit the
recording of weight only when the scale is stable within ** 3 divisions if the scale has
10,000 divisions or ' 1 divisions if the scale has less than 10,000 divisions. S.2.2[2.22]

Interlocks and gate control. S.3 [2.22]

11.1. Gate position. Provisions shall be made to clearly indicate to the operator the position of
the gates leading directly to and from the weigh hopper. S.3.1 [2.22]

11.2. Interlocks. Each automatic bulk weighing system shall have operating interlocks to provide
for the following: S.3.2 [2.22]

(a) Product cannot be cycled and weighed if the weight recording element is
disconnected or subjected to a power loss.

(b) The recording element cannot print a weight if either of the gates leading directly to
or from the weigh hopper is open.

(¢) A "low paper" sensor, when provided, is activated.
(d) The system will operate only in the proper sequence in all modes of operation.

(¢) When an overfill alarm is activated, the system shall indicate and record an overfill
condition.

11.3.  Overfill sensor. The weigh hopper shall be equipped with an overfill sensor which will
cause the feed gate to close, activate an alarm, and inhibit weighing until the overfill
condition has been corrected. S.3.3 [2.22]

Protection from environmental factors. The indicating elements, the lever system or load cells, the
load-receiving element, and any permanently installed test weights shall be adequately protected
from environmental factors such as wind, weather, and RFI that may adversely affect the operation
or performance of the system. UR.2.1[2.22]

Foundation, supports and clearance. The foundation and supports of any system shall be such as to
provide strength, rigidity and permanence of all components, and clearance shall be provided

around all live parts so that no contact can result before or during operation of the system.
UR.2.2 [2.22]

Pre-Test Determination

1.

Minimum tolerance applicable to automatic bulk grain weighing systems shall not be less than half
the value of the scale division. For systems used to weigh construction materials, the minimum
maintenance and acceptance tolerance shall be 0.1% of the weighing capacity of the system or the
value of the scale division, whichever is less. T.2[2.22]; T.2.1 [2.22]

EPO NO. 18-3
Bulk Weighing



EPO NO. 18-4
Bulk Weighing

2. Basic maintenance tolerance for grain scales shall be 1 Ib per 1,000 Ib. of test load (0.1%). For all
other systems, the basic maintenance tolerance shall be 2 Ib. per 1,000 Ib. of test load (0.2%).
T.3.2[2.22]; T.3.3 [2.22]

The basic acceptance tolerance shall be one-half the basic maintenance tolerance. T.3.1[2.22]

3. Suitability of load cells. EPO NO. 1-1

Tests

1. Attach chains or hooks as necessary to accommodate weights for tests.

2. Tare off weight of added hardware. (Re-zero indicators or note "no-load" indications.)

3. Add test weights equal to at least 10% of the capacity of the system.

3.1.  For hoppers with a capacity exceeding available test weights, perform substitution test
using the maximum amount of known test weight that can be applied. EPO NO. 4-A-1

3.1.1. Note/record indicator reading.

3.1.2. Remove test weights, request an operator to load material into the hopper until
indicator reading of known test load is reached, and reapply test weights.

3.1.3. Apply basic tolerances to the total amount of weight (material plus test weights)
that has been applied.

3.1.4. This procedure should be repeated to load hopper to use capacity.

3.2.  As an alternative to the substitution test, a strain test may be performed. If, during Step
3.1.2, extra material is inadvertently added, a strain test has been initiated. EPO NO. 4-A-1

3.2.1. Tolerances shall be applied only to errors resulting from the addition of test weights
during strain tests. EPO NO. 4-A-1

4.  Operate the printer during the above tests.
5. Observe operation of automatic controls to determine compliance with S.1.4, S.5, and S.3 [2.22].

6.  After the removal of any test load, check for a change in zero balance or no-load reference value.
The change shall not be more than the minimum tolerance applicable. N.1.4 [2.22]

7.  If the weighing system fails to repeat indications, the venting system may need correction so that
external pressure will not affect the accuracy of the system. S.4.4 [2.22]

EPO NO. 18-4
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Zone of uncertainty test shall be conducted under controlled environmental conditions, such as lack
of wind or vibrations, so that the conditions will not affect the test.

8.1. Add test weights in steps of 0.1d until the weight display begins to flash between adjacent
divisions. This serves as the starting point to determine the width of the zone.

8.2. Add additional test weights in steps of 0.1d until a solid indication of the larger load division
is obtained. The weights added in this step represent the width of the zone of uncertainty at
this load.

8.3. Repeat Steps 8.1 and 8.2 at capacity load and in the other operating mode of pound or
kilogram if the scale has the dual indication capability. The zone of uncertainty should not
exceed 0.3d.

At constant test conditions (including temperature), the indication 20 seconds after the application
of a load and the indication after one hour shall not differ more than the absolute value of the
applicable tolerance for the applied load. (Nonretroactive as of January 1, 1987.) T.4[2.22]

EPO NO. 18-5
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EPO NO. 19-1

RAILWAY TRACK SCALES

Pre-Test Inspection

1.

Identification - Refer to Newly Installed Weighing Devices, EPO NO. 1, for those devices
manufactured after January 1, 1986.

Type approval. B&P 12500.5

2.1. Electronic and levertronic scales (includes separable indicating element, weighing element,
load cells, and recording element).

Printer. Scales must be equipped with a recording element. (Nonretroactive as of January 1, 1996)
UR.1.5 [2.20]

Balance condition. A scale shall be maintained in balance. UR.4.1 [2.20]
Provisions for visual or oral communication. G-UR.2.2 [1.10]

Installation requirements. UR.2.4 [2.20]

Pre-Test Determinations

1.

Refer to EPO NO. 2 for information on type of indicator being used and corresponding tests involved.
1.1. Suitability of load cells. EPO NO. 1-3
Basic tolerances.

2.1. Maintenance, acceptance, and minimum tolerances for railway track scales, UNMARKED or

MARKED are given in Table 6, Class III L. (The minimum maintenance tolerance is 1d.)
T.1.1[2.20]; T.N.3.1 [2.20]; EPO NO. 3-2

Shift/section test tolerance. (Scales MARKED OR UNMARKED.) Any two results obtained shall
agree within the absolute value of maintenance tolerance for the load (even when acceptance

tolerance applies). See EPO NO. 8-A-4 for an example of absolute tolerance value application.
T.N.4.4 [2.20]

SR or sensitivity test (weighbeam equipped scales).

4.1. Scales UNMARKED with an accuracy class, the SR shall be 100 Ib. or 3 divisions, whichever
is less. T.2.8 [2.20] EPO NO. 2-6, 3.3

4.2. Scales MARKED with an accuracy class, the sensitivity is 1 division at zero and 2 divisions at
maximum test load. T.N.6.1(b) [2.20] EPO NO. 2-7, 3.5

EPO NO. 191
Railway



5.

EPO NO. 19-2
Railway

Determine availability of "strain-test" load (if needed) to load scale up to capacity or normal use
weight range. Minimum weight load 30,000 1b. N.3.1.3 [2.20]; EPO NO. 4-A.1

Tests (Static-Uncoupled)

1.

2.

Refer to EPO NO. 5 for information on tests for electromagnetic interference.

SR or sensitivity test at zero load (if required). T.2.8 [2.20]; T.N.6.1 [2.20]

Section test. The test load should be successively distributed over or to the right and left of the two

load bearing points that support each section of the scale. The test load is not to exceed the capacity

of the section. N.1.3.5[2.20]

Strain or increasing-load test. N.1.1[2.20]

4.1. Should be made with a "certified" railway test car.

4.2. A strain-load test may be used with any load (unknown weight) available that will fit on the
scale with the known test load and which will provide some value at or below scale capacity

when the known test load is added to it. Tolerances shall be applied only to errors resulting
from the addition of the known test load. T.1.1 [2.20]; T.N.3.1 [2.20]; EPO NO. 4-A-1

SR or sensitivity test at maximum load applied - weighbeam equipped scales. N.1.4 [2.20]

NOTE: Discrimination requirements. On MARKED automatic indicating scales only. This test
should be conducted if you suspect a problem in scale performance such as erratic readings.
(Refer to EPO NO. 2-8, 3.6 for the method of testing discrimination.) N.1.5 [2.20]

On automatic indicating railway track scales, the decreasing-load test shall be conducted with a test

load equal to one-half of the maximum load applied in the increasing-load test.
N.1.2 [2.20]; N.1.2.2 [2.20]

6.1. Scales MARKED or UNMARKED with an accuracy class receive the tolerance shown in
Table 6 for the test load. T.1.1 [2.20]; T.N.3.1 [2.20]; EPO NO. 3-2

No-load indications. Each time loads are removed from the platform, the scale shall be capable of
repeating no-load indications within the minimum tolerance applicable for that device. N.1.9 [2.20]

EPO NO. 19-2
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(Rev. 1/02) EPO NO. 20-1

VEHICLE SCALES

Pre-Test Inspection

1.

Identification. Refer to Newly Installed Weighing Devices, EPO NO. 1, for those devices
manufactured after January 1, 1986.

Type approval. B&P 12500.5
2.1. Electronic and levertronic scales (includes interfaced computer software, separable indicating

element, weighing element, load cells, and recording element). When interfaced software is

part of a “system”, it must be approved for use with all components of the system.
EPO. NO. 13, 14 and 15

Balance condition. A scale shall be maintained in balance. UR.4.1 [2.20]

Provisions for visual or oral communication. G-UR.2.2 [1.10]

Installation requirements. Refer to EPO NO. 1-6, 5 for new installations. UR.2.4 [2.20]

5.1. Foundation, supports and clearance. It is recommended that portable vehicle scales be installed

in accordance with California Department of Transportation standard specifications. An
excerpt from their requirements is included at the end of this EPO for your information.

Pre-Test Determinations

1.

Refer to EPO NO. 2 for information on the type of indicator being used and corresponding tests
involved.

1.1. Suitability of load cells. EPO NO. 1-4, 3.4
Basic tolerance.

2.1. Maintenance, acceptance, and minimum tolerances for vehicle scales UNMARKED or

MARKED are given in Table 6 Class III L (the minimum maintenance tolerance is 1d.).
T.1.1 [2.20]; T.N.3.1 [2.20]; EPO NO. 3-2

Shift/section test tolerance - (scales MARKED or UNMARKED). Any two results obtained shall
agree within the absolute value of maintenance tolerance for the load (even when acceptance

tolerance applies). See EPO NO. 8-A-4 for example of absolute tolerance value application.
T.N.4.4 [2.20]

(Rev. 1/02) EPO NO. 20-1
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(Rev. 1/02) EPO NO. 20-2
Vehicle

4. SR and sensitivity test (weighbeam equipped scales).
4.1. Scales UNMARKED and MARKED with an accuracy class.

4.1.1. Equipped with balance indicator: 1d. T.2.7.1 [2.20]; T.N.6.1(a) [2.20]

4.1.2. Not equipped with balance indicator: 2d or 0.2% of scale capacity, whichever is less.
T.2.7.2 [2.20]; T.N.6.1(a) [2.20]

5. Minimum Test Weights and Loads (Table 4) refer to EPO NO. 1-6, 8 for weight determinations and
application amounts. EPO NO. 4-A-1

6. Determine availability of "strain-test" load, if needed, to load scale to capacity or normal use weight
range.

Tests

1. Refer to EPO NO. 5 for information on tests for electromagnetic interference.
2. SR or sensitivity test at zero load, if required. T.3 [2.20]; T.N.6.2 [2.20]; EPO NO. 2-7, 3.4; 2-7, 3.5

3. Shift Test. At least one shift test shall be conducted with a minimum test load of 12.5% of scale
capacity and may be performed anywhere on the load-receiving element using the prescribed test
patterns and maximum test loads specified below. N.1.3.4[2.20]

(a) Prescribed Test Pattern. The prescribed test pattern shall be described by an area at least 4 feet
long and a width equal to the width of the scale platform. EPO NO. 4-1

(b) Maximum Loading. When loading the scale for testing, one side of the test pattern shall be
loaded to no more than one-half of the concentrated load capacity before loading the other side.
The maximum test load applied to the prescribed test pattern shall not exceed the concentrated
load capacity, or for scales installed prior to January 1, 1989, the rated section capacity.

(c) Shift Test With Test Truck. The test truck can be used to verify sections (rear axle of the truck
on the load bearing elements). Those weight trucks equipped with hydraulic “RAMS” can
concentrate the rear axle weight over a shorter distance.

Then unload known standards of the truck so that the truck weight is near but not exceeding a high
tolerance “break point (500d increments determined from Table 6)” and place the truck anywhere
back on the scale deck and apply tolerance values - this could be a section that is “at” an absolute
maintenance tolerance limit.

Example: Scale capacity 120,000 x 20 Ib, test truck weighs 26,320 Ibs. Maintenance tolerance is
+ 60 1bs (20 1Ib divisions). Unload 6,320 lIbs maintenance tolerance is now = 40 Ibs (on
20,000 Ibs).

(Rev. 1/02) EPO NO. 20-2
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Vehicle

4. Increasing-load test.

4.1. Increasing-load tests should be made with applied test loads up to the maximum known weight
available with loads distributed on platform. N.1.1[2.20]

NOTE: Discrimination requirements. On MARKED automatic indicating scales only. This
test should be conducted if you suspect a problem in scale performance such as

erratic readings. (Refer to EPO NO. 2-8, 3.6 for the method of testing
discrimination.)
N.1.5[2.20]

4.2. A strain-load test may be used with any load of unknown weight available that will fit on the
platform with the known test load and which will provide some value at or below scale
capacity when the known test load is added to it. Tolerances shall be applied only to errors
resulting from the addition of the known test load. EPO NO. 4-A-1; N.3 [2.20]; Table 4 [2.20]

5. SR or sensitivity test at maximum load applied, if required. N.1.4 [2.20]

6. Decreasing-load test shall be conducted with a test load equal to one-half of the maximum load
applied in the increasing-load test. N.1.2 [2.20]; N.1.2.2 [2.20]

6.1. Scales MARKED and UNMARKED with an accuracy class receive the tolerance shown in
Table 6 for the test load. T.1.1 [2.20]; T.N.3.1 [2.20]; EPO NO. 3-2

7. No-load indications. Each time loads are removed from the platform, the scale shall be capable of
repeated no-load indications within the minimum tolerance applicable for that device. N.1.9 [2.20]
8. Ratio test, if required. N.1.7 [2.20]; T.N.2.5 [2.20]; EPO NO. 2-10, 3.7

EPO NO. 20-3
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EXCERPT FROM STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION
STANDARD SPECIFICATIONS
Section 9-1.01 Page 9-1 (July 1995)

All under-supports for scale bearing points shall be constructed of portland cement concrete
produced from commercial quality aggregates and cement, which contains not less than 275 kg
of cement per cubic yard. Under-supports shall be constructed in a manner to prevent any
shifting or tilting of the support. They shall have a minimum height of 350 mm above ground
line. The footings shall have a minimum depth of 150 mm below the ground line. The bearing
surface of the footings shall have a minimum width of 760 mm and shall be of such area that the
pressure does not exceed 200 kPa (or kilopascal). Adequate drainage shall be provided to
prevent saturation of the ground under the scale. Scale bulkheads shall be of adequate material
and strength to resist displacement. If timber bulkheads are used, the minimum cross section
shall be 200 mm x 200 mm. Wedges shall not be used to shim the supports. If shimming is
necessary, it shall be done by securely attached metal shims, or by grouting. Shimming shall not
exceed 75 mm. The approach ramps shall be level with the scale deck for a distance of not less
than 1/2 the length of the scale deck. The mechanical indicating elements shall be installed level
and plumb and shall be rigidly mounted upon a concrete foundation.

EPO NO. 20-4
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EPO NO. 21-1

BELT-CONVEYOR SCALES

Pre-Test Inspection

1. Identification. G-S.1[1.10]

1.1.

Manufacturer's name or trademark, model number, and serial number on major components.

2. Type approval. B&P 12500.5; S.1.1 [2.21]

2.1.

Units installed after January 1, 1986 must be equipped with a recording element and a rate of
flow indicator and recorder.

3. Marking requirements. S.4[2.21]

3.1.

3.2.

3.3.

3.4.

3.5.

Rated capacity - units of weight per hour, both maximum and minimum. S.4(a) [2.21]
The value of the scale division. S.4(b) [2.21]

The belt speed in terms of feet or meters per minute at which the belt will deliver the rated
capacity. S.4(c) [2.21]

The load in terms of pounds per foot or kilograms per meter. S.4(d) [2.21]

On all new units installed after January 1, 1986, the operational temperature range if it is other
than 14EF to 104EF. S.4(e) [2.21]

Pre-Test Determinations

1. Determine if the conveyor scale is suitable for the amount of product weighed.

1.1.

1.2.

1.3.

The belt-conveyor scale system shall be operated between 35 and 98 percent of its rated
capacity. UR.1[2.21]

Delivered quantities of less than the minimum test load shall not be considered a valid
weighment. UR.1.1[2.21]

Material must not slip on the belt due to the angle of belt incline. UR.2.2 [2.21]

2. Recording elements and recorded representations. The value of the scale division of the recording
element shall be the same as that of the indicating element. The belt-conveyor scale system shall
record the initial indication and the final indication of the master weight totalizer®, the quantity
delivered*, the unit of measurement (i.e., kilograms, tonnes, pounds, tons, etc.), the date, and time.
This information shall be recorded for each delivery*. (Nonretroactive as of January 1, 1986.)
(*Nonretroactive as of January 1, 1994.) S.1.4 [2.21]

EPO NO. 21-1
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Belt Conveyor

3. Value of the scale division. S.1.3 [2.21]

3.1.

3.2

Scales installed after January 1, 1986 must have a scale division not greater than 1/1000 of the
minimum totalized load (0.1 percent). S.1.3.1 [2.21]

Scales installed before January 1, 1986 must have a scale division not greater than 1/1200 of
the rated capacity of the device. S.1.3.2[2.21]

Example:
Belt Scale Capacity = 1000 tons/hour

Max. Smallest Unit = 1000 = .83 ton
1200

4. Determine the minimum amount of material to pass over the belt-conveyor scale for materials test.

5.

4.1.

Each test is to be not less than 1,000 scale divisions, at least three revolutions of the belt, and
10 minutes of operation or a normal weighment. N.2 [2.21]

Determine tolerance requirements.

5.1.

5.2

5.3.

Zero-load test. " 1 scale division when the instrument is operated at no-load for a period of

time equivalent to that required to deliver the minimum totalized load of 1,000 scale divisions.
N.3.1[2.21]

The zero-load test shall be conducted over a whole number of belt revolutions of not less than
3 revolutions or 10 minutes of operation, whichever is greater.

The totalizer shall not change more than three scale divisions during any portion of the
zero-load test.

Materials test. Maintenance and acceptance tolerances shall be "*0.25 percent (1/400) of test
load. T.1[2.21]

Repeatability test. The variation in the values obtained during the conduct of the materials test

(2 individual tests are required) shall not be greater than 0.25 percent (1/400).
T.2 [2.21] N.3.2(f) [2.21]

Determine accuracy of checkweighing scale. (Refer to checkweighing scale test procedure in
EPO NO. 13, item 1 under Pre-Test Determinations.)

7. Arrange to preweigh or postweigh material over the checkweigh scale.

EPO NO. 21-2
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Belt Conveyor

Tests

1. Zero-load test.

1.1. If the belt has been idle 2 hours or more, run empty for 30 minutes if temperature is 41EF or
above (longer if temperature is less than 41EF) before starting zero load test. N.3.1 [2.21]

1.3. Run the empty belt-conveyor scale for a period of time necessary to deliver the minimum

totalized load of 1,000 scale divisions. The totalizer indication should not change more
than "* 1 scale division. N.3.1[2.21]

If the belt conveyor scale has not run three complete revolutions and ten minutes, allow the test

to continue until both conditions are satisfied. The totalizer shall not change more than three
scale divisions from its initial indication.

2. Material test.

2.1. Atthe start of the test, write down the starting totalizer reading. Pass material over weight belt
using either preweighed material with controlled delivery or weigh material delivered from the
belt. Belt must be loaded so that the rate of flow indicator is maintained between 35% and
100% of rated hourly capacity. N.3.2[2.21]; S.1.5 [2.21]

2.2. Compare net weight of material passed over belt as shown by belt totalizer with net weight
established by checkweigh scale and determine error.

Example: Calculate error and tolerance when 101.7 tons of preweighed material are passed
over a 500 ton per hour belt scale and the final totalizer reading is 101.9 tons.

Belt totalizer reading 101.9 tons
Preweighed material 101.7 tons
Error + 0.2 ton

% error = 1*()% = +0.197% (O.K.)

3. Repeatability test. Material test should be performed 2 times to determine repeatability of scale. It
must repeat within 0.25% on all tests. T.2 [2.21]

4. Simulated test. A simulated test may be performed after material test has established scale accuracy.
N.3.3 [2.21]

EPO NO. 21-3
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EPO NO. 22-1

WEIGHTS, EQUAL-ARM AND COUNTERPOISE

Pre-Test Inspection

1. Material. S.1[2.23]

2. Design - Smooth surface, no thick, soft, or brittle coating material. Weights over 50 grains or

2 grams shall not have sharp edges, points or corners. Rings shall not be split or removable.
S.2.1 [2.23]; S.2.2 [2.23]

12. Adjusting material. Shall be securely positioned and shall not project beyond the weight surface.
S.3[2.23]

4. Marking of nominal and counterpoise values. S.4 [2.23]
5. Cleanliness. G-UR.4.1[1.10]; G-S.2 [1.10]

Pre-Test Determinations

1. Type and multiple of scale with which weights are used.

2. Tolerance requirements applicable - acceptance or maintenance values.
Tables 1, 2, 3 [2.23]; Pg. D2-40, 41, 42

Test

Commercial weights should be tested on a precision balance using standard weights, which when used
without correction, the errors do not exceed 1/3 of the smallest tolerance to be applied. N.1[2.23]

1. Place on the left pan of the balance the weight to be tested, and on the other pan place a standard
weight (or an accumulation of standard weights) of the same nominal value.

2. If the pans do not balance exactly (or the indicator does not oscillate equally on both sides of the
center of the graduated scale), place on the high pan a standard weight equal to the tolerance of the
weight under test. If this brings the high pan to balance position or lower, the weight under test may
be considered acceptable; if not, the weight is unacceptable.

Alternative Procedure

If the scale with which the weight under test is used conforms to official requirements, it may be used
(although certainly not with the confidence with which the precise balance is used) to test its equal-arm
or counterpoise weights.

EPO NO. 22-1
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For Equal-Arm Weights

1.

Balance the equal-arm scale with a standard weight equal in nominal value to the weight under test
on the left pan and with any appropriate balancing material on the right pan.

Replace the standard weight on the left pan with the weight under test.

. Ifthe pans do not now exactly balance, place on the high pan a standard weight equal to the tolerance

of the weight under test. If this brings the high pan to balance position or lower, the weight under test
may be considered acceptable; if not, the weight is unacceptable.

EPO NO. 22-2
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EPO NO. 23-1

POSTAL AND PARCEL POST
SCALES/WEIGHT CLASSIFIERS

This Examination Procedures Outline (EPO) addresses those scales and weight classifiers designed for
use in determining shipping weight or delivery charges by private shipping companies.

NOTE: We have no jurisdiction over U.S. Postal Service Scales. Scales and weight classifiers are
conspicuously marked designating their usage (i.e., "Postal Scale", "Weight Classifier for
Rate Determination Only", or “Weight Classifier for Postal Use").

NOTE: Many other suitable scales not so labeled are used by industry for postal and parcel post/mail
purposes.

DO NOT use the following outline to test these scales, but use procedures outlined in the
appropriate EPO.

Pre-test inspection information pertaining to postal and parcel post scales/weight classifiers follows. The
remaining outline is divided into two sections covering pre-test determinations and test procedures

specific to:

23-A. Postal and Parcel Post Scales.
23-B. Weight Classifiers.

Pre-Test Inspection

1. Identification. EPO NO. 1-1

NOTE: Postal scales and weight classifiers for postal or rate determination use are an exception

to the single unit of measure requirements (thus lb. and oz. may both be displayed).
S.1.2.1 [2.20]

2. Type approval. B&P 12500.5; EPO NO. 1-2
3. Scale position.
3.1. Readability from customer and operator position. If shown on operator's side with digital

indications such as net weight, price per pound, or total price, shall be similarly displayed on
customer's side. (Nonretroactive as of 1971.) B&P 12510(a)6; S.1.8.3 [2.20]; G-UR.3.3 [1.10]

EPO NO. 23-1
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Postal & Parcel Post Scales/
Weight Classifiers

4. Balance condition. UR.4.1[2.20]

4.1 This user/maintenance regulation requires that a scale shall be maintained in balance.

Appropriate enforcement action should be taken for scales found with the zero balance
improperly maintained.

5. Level condition. Ifascale is equipped with a level indicating means, the scale shall be maintained in
level. UR.4.2 [2.20]

6. Check the following items (pan or tray may be moved with hands).
6.1. Pan or tray must have clearance at zero load and throughout weighing range. UR.2.4 [2.20]

6.2. Indicator return to starting point within minimum tolerance (observe each time load is
removed). N.1.9 [2.20]

6.3. Oscillations. Automatic-indicating scales and balance indicators shall be effectively dampened.
S.2.5[2.20]

6.4. Motion detection. Electronic scales equipped with printers shall record values only when the
indication is stable within plus or minus one scale division. Printed indications shall be within
applicable tolerance for applied test load. S.2.5.1 [2.20]

6.5. Indicator visibility (dirt, lights, brightness of display). G-UR.4.1[1.10]

EPO NO. 23-2
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EPO NO. 23-A-1

POSTAL AND PARCEL POST SCALES

Pre-Test Determinations

1. Basic tolerances (acceptance or maintenance).
1.1. Scale is MARKED with an accuracy class, use Table 6. T.N.3.1 [2.20]; EPO NO. 3-2
1.2. Scale is UNMARKED with an accuracy class.
1.2.1.  Ifscale is used to weigh loads <2 Ib., use Table T.1.1. T.1.1 [2.20]; EPO NO. 3-1

1.2.2.  Ifscale is used to weigh loads > 2 Ib., use Table 5. T.1.2 [2.20]

Table 5
Maintenance and Acceptance Tolerances for
UNMARKED Postal and Parcel Post Scales
Scal? Test Loads Maintenance Tolerances () Acceptance Tolerance ()

Capacity | :

(Pound) ! (Pound) i (Ounce) | (Pound) i Ounce | Pound
0 to 4, . O0tod,inclusive | 132 | 0002 | 132 |  0.002
inclusive ! ! ! ! !

. Over1 ! 1/8 ! 0.008 ! 116 |  0.004
0 to 4* . O0to7,inclusive | 3/16 0.012 3/16 0.012
7 to 24, inclusive |  3/8 | 0.024 . 316 | 0.012
24 30, inclusive | 1/2 § 0.030 ! 1/4 . 0.015
Over 30 0.1% of Test Load 0.05 of Test Load
* See Table T.1.1 [2.20] for scales designed and/or used to weigh loads less than 2 Ib.

EPO NO. 23-A-1
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EPO NO. 23-A-2
Postal & Parcel Post Scales

Test Loads Maintenance Tolerance (%) Acceptance Tolerance ()
Pound Ounce Pound Ounce Pound
40 11/16 .040 11/32 .020
50 13/16 .050 13/32 .025
60 1 .060 1/2 .030
70 1-1/8 .070 9/16 .035
80 1-5/16 .080 21/32 .040
90 1-1/2 .090 Y .045
100 1-5/8 10 13/16 .050
125 2 125 1 .062
200 3-1/4 .20 1-5/8 .100
250 4 .25 2 125
300 4-13/16 .30 2-13/32 .150
400 6-7/16 40 3-7/32 .200
500 8 .50 4 .250
600 9-5/8 .60 4-13/16 .30
700 11-1/4 .70 5-5/8 .35
800 12-13/16 .80 6-13/32 .40
900 14-7/16 .90 7-7/132 .45
1000 16 1.00 8 .50

Tests
1. Maximum capacity with test weights. $.1.7 [2.20]
1.1. Scales shall not indicate or record values exceeding 105% of nominal capacity.
2. Decreasing-load test.
2.1. On UNMARKED automatic indicating scales, the decreasing-load test shall be conducted with
a test load equal to one-half the maximum load applied in the increasing-load test. The
tolerance is 1-1/2 times the basic tolerance. N.1.2.2 [2.20]; T.1.1 [2.20]
2.2. On scales MARKED with an accuracy class and with n > 1000, the decreasing-load test shall

be conducted with test loads equal to the maximum test load at each tolerance break point.
Tolerance is shown in Table 6. N.1.2.1 [2.20]; T.N.3.1 [2.20]; EPO NO. 3-2

EPO NO. 23-A-2
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5.

EPO NO. 23-A-3
Postal & Parcel Post Scales

2.3. On scales MARKED with an accuracy class and n < 1000, the test load shall be equal to one-

half of the maximum load applied in the increasing-load test. Tolerance is shown in Table 6.
N.1.2.1 [2.20]; T.N.3.1 [2.20]

Shift test at 1/2 capacity (see EPO NO. 4-2 for test positions). Tolerance is the basic tolerance
determined under Pre-Test Determinations 1.1 or 1.2. N.1.3.1 [2.20]

3.1. On UNMARKED scales, the results obtained must be within maintenance tolerance for that
load as determined under Pre-Test Determinations 1.2. T.1.1.[2.20]

3.4. On MARKED scales, the maximum allowable difference between any two results must be
within absolute value of applicable maintenance tolerances for that load (even when acceptance
tolerance applies to the scale). See EPO NO. 8-A-4 for example of absolute tolerance value
application. T.N.4.4[2.20]

Analog price charts for accuracy and alignment. G-S.2 [1.10]

Recheck zero load balance indication after removal of any test load. Zero balance should not change

by more than the minimum tolerance applicable. N.1.9 [2.20]

6.

Increasing-load test.

6.1. Add test weights in 1 oz. increments from zero-load to 1 Ib. For electronic digital scales, add
test weights in .01 1b. increments from no-load to 0.1 Ib. and by 0.1 1b. to 1 Ib. If the value of d
is less than 0.01 Ib., use appropriate test weights to verify indications. N.1.1[2.20]

6.2. Add test weights from 1 Ib. to capacity in 1 Ib. increments, deleting those values previously
tested. (This is considered a minimum test.) N.1.1[2.20]

NOTE: Discrimination requirements. On MARKED automatic indicating scales only. This test
should be conducted if you suspect a problem in scale performance such as erratic readings.
(Refer to EPO NO. 2-8, 3.6 for the method of testing discrimination.) N.1.5[2.20]
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EPO NO. 23-B-1

WEIGHT CLASSIFIERS

Pre-Test Determinations

1.

Basic tolerance (acceptance or maintenance).
1.1. If the scale is MARKED with an accuracy class, use Table 6. T.N.3.1 [2.20]

1.2. Ifthe scale is UNMARKED with an accuracy class use Table T.1.1. (NOTE: Refer to “Other
Postal and Parcel Post Scales”.) Table T.1.1

Minimum tolerance. The smallest value that can be applied to a scale. T.N.3.1[2.20]

2.1. On scales that are MARKED with an accuracy class or UNMARKED scales where n < 5000,
use Table 6. (The minimum maintenance tolerance is 1d.) T.N.3.1[2.20]; T.1.1 [2.20]

2.2. On scales which are UNMARKED where n > 5000, the minimum tolerance is 0.05% (1/2000)
of scale capacity or 1/2 d, whichever is less. T.1.1[2.20]

Tests

I.

Tolerance application (background).

A weight classifier scale does not round off in the same manner as a customary digital scale which
rounds off or has a break point in the center of the division. Instead, the weight classifier rounds all
values up to the next higher division and the break point is located at the division itself. For example,
on a normal digital scale indicating by 0.1 Ib, the scale will indicate 1 Ib if the load is 1.04 Ib and 1.1
Ib if the load is 1.06 1b rounding up or down to the nearest scale division. On a weight classifier, the
scale will indicate 1.0 b if the load is 0.99 1b (and perhaps for the load of 1.00 1b), but will indicate
1.1 1b if the load is 1.01 Ib. The examples assume that the scale has no error.

Example of tolerances that are applied to the weight classifier based upon the verification scale
division (where ¢ = 0.02 1b.). T.N.3.1[2.20]

The tolerance structure outlined below is based on Table 6.

Acceptance Maintenance
Test Load (e) Test Load (Ib) Tolerance Tolerance
0- 500 0- 10.0 05e=0.011b 1e=0.021b
501 - 2000 10.02 - 40.0 1.0e=0.021b 2e¢=0.041b
2001 - 4000 40.02 - 80.0 1.5¢=0.031b 3e=06 1b
4001 - 5000 80.02 - 100.0 25e=0.051b 5¢=0.101b
EPO NO. 23-B-1
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EPO NO. 23-B-2
Weight Classifiers

Test load application and tolerance determination are as follows:

1.1.

1.2.

1.3.

Balance in error weights equal to the maximum scale tolerances. Place a test load on the
platform and observe the indicated weight value. The displayed weight value must indicate
either a weight value equivalent to the test load or one division higher than the test load.

If the scale indicated a weight equivalent to the test load, add an amount of weight equal to the
tolerance at that load. The scale must now indicate the next higher division.

If the scale indicates a weight value one division higher than the test load, remove an amount of
weight equivalent to the tolerance at that load. The display must return to the value equal to
the test load. If not, the scale is out of tolerance.

Test procedures.

2.1.

Maximum capacity with test weights.

2.1.1. Scales shall not indicate or record values exceeding 105% of nominal capacity.
S.1.7 [2.20]

2.2. Decreasing-load test (automatic indicating only).

2.3.

2.2.1. On UNMARKED scales, the decreasing-load test shall be conducted with a test load
equal to one-half the maximum load applied in the increasing-load test. The tolerance
is 1-1/2 times the basic tolerance. N.1.2.2 [2.20]; T.1.1 [2.20]

2.2.2. On scales MARKED with an accuracy class and with n > 1000, the decreasing-load
test shall be conducted with test loads equal to the maximum test load at each tolerance
break point. Tolerance is shown in Table 6. N.1.2.1 [2.20]; T.N.3.1 [2.20]

2.2.2. Onscales MARKED with an accuracy class and n < 1000, the test load shall be equal to
one-half of the maximum load applied in the increasing-load test. Tolerance is shown
in Table 6. N.1.2.1[2.20]; T.N.3.1 [2.20]

Shift test at one-half capacity (see EPO NO. 4-2 for test positions). Tolerance is the basic
tolerance determined under Pre-Test Determinations 1.1 or 1.2. N.1.3.1 [2.20]

2.3.1. On UNMARKED scales, the results obtained must be within maintenance tolerance for
that load as determined under Pre-Test Determinations 1.2. T.1.1 [2.20]

2.3.2. On MARKED scales, the maximum allowable difference between any two results must
be within absolute value of applicable maintenance tolerances for that load (even when
acceptance tolerance applies to the scale). See EPO NO. 8-A-4 for example of absolute
tolerance value application. T.N.4.4 [2.20]

EPO NO. 23-B-2
Weight Classifiers
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2.5.

2.6.

EPO NO. 23-B-3
Weight Classifiers

Analog price charts for accuracy and alignment. G-S.2 [1.10]

Recheck no-load indication after removal of any test load. Zero balance should not change by
more than the minimum tolerance applicable. N.1.9 [2.20]

Increasing-load test. N.1.1[2.20]

2.6.1. Add test weights representing the smallest scale verification increment (e) from no-load
to 1 1b.

2.6.2. Add test weights from 1 1lb. to capacity in 1 Ib. increments, deleting those values
previously tested. (This is considered a minimum test.)

EPO NO. 23-B-3
Weight Classifiers
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NEWLY INSTALLED LIQUID-MEASURING DEVICES

The following information may be used as a suggested checklist to obtain compliance for problems most
commonly found on newly installed devices. The most logical time to obtain such compliance is during
the first examination by weights and measures officials.

A gravimetric method suitable for many products like oil, lacquer thinner, or anti-freeze is contained in
EPO REF-P.

1. Identification. G-S.1[1.10]

1.1. Each meter shall have a minimum of one permanent and conspicuous identification marking
with the following information.

It shall be located so that it is readily observable without the necessity of disassembly of a part
requiring the use of any means separate from the device. G-S.1[1.10]; G-UR.2.1.1 [1.10]

1.1.1. Manufacturer's or distributor's name, initial or trademark. G-S.1[1.10]

1.1.2. Model number. G-S.1[1.10]

1.1.2. Nonrepetitive serial number. For devices installed after January 1, 1986, the number
must be prefaced by words or symbol that clearly identifies the number as the required
serial number. G-S.1[1.10]

1.1.4. Except for retail gasoline devices rated less than 25 GPM and water meters, the
maximum and minimum flow rates must be marked on the meter.
S.4.3.1 [3.30]; S.4.4 [3.30]; S.5.2 [3.31]; S.4.2 [3.32]; S.5.2 [3.34]

1.1.5. Limitation of use. If any, these must be marked clearly on the meter as:
S.4.1[3.30]; S.5.1 [3.31]; S.4.1 [3.32]; S.5.1 [3.33]

(a) products having certain properties; or
(b) under specific installation or operating conditions; or
(c) when used in conjunction with specific accessory equipment.

2. Type approval. B&P 12500.5

2.1. Devices intended for commercial use shall be type approved and a weights and measures "seal"
shall be applied only on correct, type approved devices. Provision has been made to permit the
commercial use of devices undergoing type approval evaluation. (Temporary use permit.)

EPO NO. 25-1
Newly Installed
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2.2. Unapproved devices are not to be tested or sealed by weights and measures officials. Yellow
"unapproved device" tags are to be affixed to devices which are not approved. B&P 12500.10

Suitability of equipment.

3.1. "Commercial equipment shall be suitable for the service in which it is used...including capacity
of the computing device if used, its rate of flow, location of temperature probes, and
customer readability." G-UR.1.1[1.10]; G-UR.3.3 [1.10]; G-UR.3.2 [1.10]

3.2. Minimum Divisions - The minimum delivery for liquid-measuring devices shall be no less than

100d, except that the minimum delivery for retail analog devices shall be no less than 10d.
G-UR.1.3 [1.10]

For primary indicators separately located from their metering elements. G-UR.2.2 [1.10]

4.1. "...there shall be convenient and permanently installed means for direct communication, oral or
visual, between an individual located at a primary indicating or recording element and an
individual located at the weighing or measuring element."

Installation and positioning of retail (direct sale) equipment.

5.1. A device used in retail trade shall be placed so the indications and measuring operations may be

seen from a reasonable "customer" and operator position.
B&P 12510(a)(6); G-UR.3.3 [1.10]

Assistance in testing operations. If the design, construction, or location of any device is such as to
require a testing procedure involving special equipment or accessories or an abnormal amount of
labor, such equipment, accessories, and labor shall be supplied by the owner or operator of the device
as required by the weights and measures official. G-UR.4.4 [1.10]

EPO NO. 25-2
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EPO NO. 26-A-1

RETAIL MOTOR FUEL DEVICES

This Examination Procedures Outline for retail motor fuel devices is divided into six categories.
Inspection and test items common to all are detailed in the procedure for Basic Dispensers. Additional
information is included for the other devices as listed.

26-A. Basic Dispensers

26-B. Blended Product Dispensers

26-C. Gas/Oil Mixing Dispensers

26-D. Money Acceptance Consoles

26-E. Remote Consoles (Keylock, card acceptor devices, and receipt/ticket printers)
26-F. Vapor Recovery Systems-Field Compliance Testing

Metric equivalents shall be used instead of customary units where appropriate.

BASIC DISPENSERS

Pre-Test Inspection

1. Identification.

1.1. Manufacturer's or distributor's name or trademark, model number and serial number (on
identification plate attached to an exterior surface of the dispenser). G-S.1 [1.10]

2. Type approval. B&P 12500.5
3. Indicating elements.
3.1. Readability (must be clear and easily read). G-S.5.1[1.10]
3.2. Advancement only by mechanical operation. S.1.3 [3.30)
3.3. Return to zero (readily returnable to definite zero). S.1.6.3 [3.30)

3.4. Unit price and product identity (must be displayed on each face of the device).
S.1.6.4 [3.30); G-S.2 [1.10]

3.4.1. A system shall not permit a change to the unit price "during" delivery. (Retroactive)

3.4.2. When a product or grade is offered for sale at more than one unit price, the selection of
the unit price shall be made prior to delivery using controls on the device or other

customer-activated controls. (Effective and nonretroactive January 1, 1991.)
S.1.6.5.4 [3.30]

EPO NO. 26-A-1
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3.5.

3.6.

3.7.

3.8.

EPO NO. 26-A-2
Basic Dispensers

NOTE: Do not seal a dispenser if the indications are accessible because of broken or missing
glass (maintenance of equipment). G-UR.4.1 [1.10]

Totalizers are interlocked to the primary indicator and therefore should indicate the same.

NOTE: Retail motor-fuel dispensers shall be equipped with a non-resettable totalizer (non-
retroactive as of January 1, 1995). S.5.[3.30]

Three-wheel-money computing registers. Once placed "out-of-order" must be replaced with
full computing register. EPO-REF-D; G-UR.1.1[1.10]

Indications shall be available to complete transaction in event of power loss. S.1.6.2.1 [3.30]
When a delivery is completed, the total price and quantity for that transaction shall be displayed

on the face of the dispenser for at least 5 minutes or until the next transaction is initiated.
(Effective and nonretroactive as of January 1, 1994.) $.1.6.5.5 [3.30]

Vapor elimination. Must have effective means for vapor and air elimination. On self-contained
units, an air eliminator vent tube must not be plugged or crimped. S.2.1[3.30]

Inspect equipment for leaks, exposed wiring, etc. Ifit appears unsafe, do not test. Report conditions
to operator and responsible authority (supervisor, fire marshal, E.P.A. representative, environmental
health representative, etc.). G-UR.2.1 [1.10]; G-UR.4.1 [1.10]

Discharge line.

6.1.

6.2.

6.3.

Length of discharge hose shall not exceed 18 feet unless it can be demonstrated that a longer
hose is essential. (Does not apply to vapor recovery systems.) UR.1.1[3.30]; UR.1.1.1 [3.30]

NOTE: At marinas or airports, if hose length exceeds 26 feet, it shall be adequately
protected from the weather and environmental factors. UR.1.1.2.2

Diversion of measured liquid. With the exception of 6.3 below, measured liquid shall not be
diverted from a single discharge line during delivery. S.3.1 [3.30]; S.3.2 [3.30]

Specifically for trucks, two outlets may be operated at one time to fuel a single truck provided
measures are taken to prevent fraud or deception. For example: S.3 [3.30]

6.3.1. Explanation signs.
6.3.2. Physical barriers to adjacent driveways.

6.3.3. Visible valves or lighting systems indicating which outlets are in operation.

EPO NO. 26-A-2
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Pre-Test Determinations

1. Tolerances. Normal and special (slow) tests.

EPO NO. 26-A-3
Basic Dispensers

G-T.1 [1.10]; G-T.2 [1.10]; T.2.1 [3.30]; T.2.1.1 [3.30]; T.2.1.2 [3.30]; EPO NO. 26-A-3

M Maintenance Acceptance
easure g T
Indication Indication
5 gallons t6cuin 3 cuin
19 liters (the zero indication is +4.5 cu in -1.5cuinto +1.5cuinto
using 5 gal measure) +10.5cuin +7.5cuin
19 or 20 liters (gage plates) +100 mL +50 mL

For "dry" test measures, add 1 cu. in. or 20 mL to measure.
2. Determine location and accessibility of storage tanks.

3. For safety reasons and to avoid product contamination and degradation, the following order of
product testing should be followed:

- Diesel
- Unleaded
- Unleaded Premium

Tests

SAFETY NOTE: When testing retail motor fuel dispensers, be sure to:
DMS NOTICE G-91-4; EPO REF-E;

e Ground the nozzle against the prover neck when dispensing product.

¢ Ground the neck of the prover against the metal funnel when returning product to the storage tank.
DO NOT use a plastic cone.

e Ground the cart, if the test measure is left on the cart when dispensing product or returning product
to the storage tank.

Allow the appropriate drain period each time the test standards is emptied:
Field Test Measure: Empty slowly enough that the main flow of liquid ceases after about 30 seconds.

Then, hold the measure at about 10 degrees from the vertical and continue to drain for 10 seconds, and
turn upright. Do not shake the measure during this final draining.

Bottom-Dump provers: Continue to drain for 30 seconds after the main flow of product ceases (or as
otherwise labeled and certified by metrology).

EPO NO. 26-A-3
Basic Dispensers
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) EPO NO. 26-A4
Basic Dispensers

10°

1. Normal test.

1.1.

1.2.

1.3.

(Rev. 5/1/00)

Reset computer to zero (check both sides and all indicators).

Clear nozzle of any liquid downstream from valve into a suitable container, not the test
measure, leaving nozzle valve handle closed.

NOTE: On balance system coaxial hose nozzles, which require a “tight seal”, pull the boot
back and elevate hose above the nozzle. This allows drainage of any liquid from
the outer vapor space of the hose.

Turn the dispenser. Before dispensing any product, check to see if there is any advancement of

the indicating and recording elements (computer jump).
G-UR.4.1 [1.10]; S.1.3 [3.30]

1.3.1. Ifthere is any advancement of the volume and/or money values, stop the test and take
appropriate enforcement action.

NOTE: Customers using dispensers equipped with card lock, credit/debit card, or
cash acceptors will be charged the cash value of the computer jump. Those
self serve customers who prepay a cashier would have difficulty proving the
meter jumped and they did not dispense the fuel.

1.3.2. Dispensers that can be used simultaneously on both sides by different users and coaxial
hose systems (balance and bootless nozzles) should be checked for internal leakage of
valves, piping, seals between liquid, vapor spaces, or inner and outer hoses. After
turning the dispenser on, observe the volume and money indications on both sides of
the dispenser for advancement (even if the opposite side uses a different hose).
Advancement of money indications on either side of the dispenser indicates a possible
leak and diversion of measured product. Mark the device “out of order” if this
condition exists.

EPO NO. 26-A4
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NOTE: The dispenser shall show automatically its initial zero condition; however, the first
0.009 gallon or 0.03 liter and its associated total sales price need not be indicated
(i.e., on a digital display, “up to” this amount can be suppressed internally, but the
dispenser will still show zeros). S.1.6.1 [3.30]

1.4. Ground the nozzle spout on the rim of the test measure before dispensing product. N.3.4[3.30]

Dispense five gallons (19 or 20 liters if metric) into test measure at maximum flow and observe
error. On metric units, pause at 10 liters on the first draft to check for proper price extension.
Exception: Dispense at least 50 gallons for truck stop dispensers at a location where the
primary business is servicing trucks.

1.5. Check indications and computations on both sides of the dispenser for accuracy and agreement,
if so equipped.

1.6. On coaxial hose systems (balance and bootless nozzles) check for internal leakage of seals
between the liquid and vapor spaces by hesitating a few seconds and observing the computer
display for a subtle advancement of dollar and/or volume amounts while holding the nozzle. If
this condition exists, the device is “out of order.”

2. Special test.
Special tests shall be made “as circumstances require”. N.4.2 [3.30]

The “Special Test” of a dispenser is a diagnostic test used to evaluate performance at different flow
rates. When conducting surveys of marketplace conditions, special tests will be conducted and
special test compliance will be evaluated as a part of the survey.

Some local jurisdictions have adopted procedures wherein special tests are not always conducted.
There are however situations or “circumstances” where special tests are required.

The following are examples of “circumstances” which require special tests on retail fuel dispensers:

dispensers which have been placed into or being returned to service,

devices where compromised “seal(s)” have been detected,

locations or devices with indications of poor maintenance, and

locations or service agents with a history of poor maintenance or non-compliance.

The above examples are not considered all-inclusive. It is strongly recommended that jurisdictions
have specific guidelines in place before individual discretion with the special test of the dispenser.

NOTE: Officials should always receive training in using the following procedures for conducting
special tests.

2.1. Dispense five gallons (19 or 20 liters) into test measure at a slow rate. Five gallons per minute,
minimum marked on device, lowest notch, whichever is less. For vapor recovery systems,

3 gallons per minute, lowest notch or marked minimum, whichever is less. Observe error.
N.4.2 [3.30]; N.4.2.2 [3.30]

(Rev. 5/1/01) EPO NO. 26-A-5
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2.2. Check indications and computations on both sides for agreement. Computation error shall not
be greater than 1¢ for unit prices under $1.00 or 2¢ for unit prices over $1.00 for analog
indications. Computations shall be within the nearest cent for digital indications.

G-S.5.5 [1.10]; S.1.6.5 [3.30]; S.1.6.5.1 [3.30]; S.1.6.5.2 [3.30]

3. Anti-drain valve test. $.3.7 [3.30]
3.1. Turn off pump.

3.2. Try to drain hose into container by opening nozzle discharge valve without raising hose above
container level.

NOTE: Balance system - On intended tight seal nozzles, the boot must be held back.

3.3. With discharge valve open, hold nozzle over container and raise an arm's length of hose
overhead. If flow resumes, the anti-drain valve is ineffective. G-UR.4.1 [1.10]

4. Interlock test. Dispensers vary in design, but basically this test insures that once a customer has
completed dispensing fuel and the nozzle is returned to its designed slot or “hang up” position the
pump is turned off, and the next customer cannot dispense fuel, until the display is returned to zero.
4.1. Remove nozzle from hanging position.

4.2. Reset computer to zero and turn on dispenser. G-S.2 [1.10]

4.3. Attempt to place nozzle in its designed hanging position, where the lock can be inserted,
without engaging interlock or turning off the dispenser. G-UR.4.1 [1.10]

4.4. After placing nozzle in its designed hanging position, carefully remove it again and attempt to

dispense liquid by moving control lever toward the "on" position and opening nozzle.
S.2.5 [3.30]

4.5. If liquid flows without resetting the indications, the interlock assembly is not functioning
properly. G-UR.4.1[1.10]; G-S.2 [1.10]; S.2.5 [3.30]

5. Control valve test. (Applies to remote or submerged pump dispensers and to dual self-contained
single product dispensers.) G-S.2 [1.10]; S.2.5(c) [3.30]

5.1. Turn on one dispenser and let pump run while testing other dispensers of the same grade.
5.2. Complete the following steps for each dispenser connected to pump which is running.

5.2.1. Remove nozzle from hanging position. Do not turn dispenser on.

5.2.2. Try to dispense product by opening discharge valve into container.
5.2.3. Ifliquid flows, the control valve assembly is not functioning properly. G-UR.4.1[1.10]

5.3. Test the dispenser originally turned on by using another dispenser in the same system.

(Rev. 5/1/01) EPO NO. 26-A-6
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RETAIL LIQUID MEASURING DEVICES NUMBERING SYSTEM

STREET
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L1213 ][4]]5] 1
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T «
¢ :
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! 11]12
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[1]12]3][4]5]15][7]8]09]
|1o|11|12||13|14|6| IIIIHIIHI
[2]]5][8][1]
[ +

Use this numbering system if dispensers are not numbered. From the kiosk or cashier’s location, facing street
of address, outer-most dispenser on left is number one. Count each dispenser continuing to the right until all
dispensers on outside are counted. Go back to second row of dispensers on the left and count to right.
Continue until all dispensers are counted in this manner. Multiple dispensers in one case will be counted as
though the were separate units.
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BLENDED PRODUCT DISPENSERS

General

The specifications and tolerances listed under EPO NO. 26-A for Basic Dispensers shall apply to
Blended Product Dispensers. For tests applicable to these blenders, see EPO NO 26-B-2. A blended-
product dispenser is really two dispensing units. One unit delivers high-grade product, the other low-
grade product. Either unit may be operated independently, or both may be operated simultaneously,
combining high and low grade product to produce an intermediate grade. The computing device in a
blended-product dispenser, whether electronic or mechanical, is far more complex than its counterpart in
a single-product dispenser. It must integrate volume totals for both dispensing units and compute a price
that will vary for each different blend available. For this reason, money-value computations must be
checked for all blends.

Blend Ratios

Over the years, fixed ratio blenders are being replaced with electronic blenders. The blend ratio on
these blenders can be set independently at each separate dispenser or even at the remote console. It is
useful to determine the actual blend ratios for each dispenser at the time of initial set-up. On most
dispensers, it is possible to check the blend ratio as outlined in step 3 below. The audit trail on some
dispensers may display the blend ratio settings. This will assure that the dispensers have initially been
configured with the correct blend ratios.

Audit Trail Information

It is also useful, on initial installation of a dispenser, to record the audit trail event counter value for
each set-up parameter for future reference. These audit trail parameters often include liter to gallon and
blend ratio changes and may include totalizer readings. On succeeding annual inspections or a consumer
complaint, these values can be reverified. Ifthese values have been incremented without notification, it
may be an indication that the blend ratios or other parameters, such as gallon to liter to gallon, are being
changed illegally. To access audit trail information, it becomes increasingly necessary to initially
determine the Manufacturer and Model Number of dispensing systems and bring the appropriate Type
Approval to the location.

Tests

1. Lowest octane. Set selector control valve for lowest octane and conduct normal and special tests (see
page 26-A-5 item 2). N.3.4, N.4.1, N.4.2.2 [3.30]

1.1. Check computed price (on both sides of dispenser, if applicable).
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2. Highest octane. Set selector control for highest octane and conduct normal and special tests (see
page 26-A-5 item 2). N.3.4, N.4.1, N.4.2.2 [3.30]

2.1. Check computed price (on both sides of dispenser, if applicable).
3. Blend. Set selector control at any intermediate blend and conduct special test. N.3.4, N.4.2.2 [3.30]
NOTE: Blend ratios may be determined by recording the high and low totalizer readings prior to
the start of the special test and then again at the end. Subtract the beginning reading from
the ending reading. On some dispensers, it may be necessary to access the audit trail to
obtain these readings.
3.1. Check computed price (on both sides of dispenser, if applicable).

3.2. Return the product used for testing blends to the storage tank with the lowest octane.

4. Set selector control on each of the remaining blends and dispense one indicated gallon to check
the computed price. B&P 13489(b); S.1.6.4.1, S.1.6.4.2, UR.3.2 [3.30]

4.1. The dispenser mechanism shall not be capable of changing blends when the dispenser is in
operation. G.S.2[1.10]

4.2 Return the product used for testing blends to the storage tank with the lowest octane.
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GAS/OIL MIXING DISPENSERS

In addition to the specifications, tolerances and tests listed under EPO NO. 26-A for Basic Dispensers,
the following tests should be conducted for gas/oil mixing dispensers on blending systems with single
computers and those systems with separate computers and a "Sealer's Valve."

Test - Single Computer Blending System

1. "Regular" gasoline.

1.1. Set selector control for "regular" gasoline only and conduct normal and special tests.
N.3.4 [3.30]; N.4.1 [3.30]; N.4.2.2 [3.30]

1.2. Check computed price on both sides of dispenser.
1.3. Return product used for gasoline only tests to "regular" tank.
2. Pre-mix or outboard motor fuel.

2.1. Set selector control for lowest ratio of gasoline to oil blend and conduct normal and special
tests. N.3.4 [3.30]; N.4.1 [3.30]; N.4.2.2 [3.30]

2.2. Check computer price on both sides of dispenser.
2.3. Check computed price for remaining blends by taking one-gallon drafts for each blend.
2.4. Return all blended product from pre-mix tests to "premix" or "outboard motor fuel" tank.

Test - Separate Computer Blending System With "Sealer's Valve"

1. Gasoline only.

1.1. Set selector control for gasoline only and conduct normal and special tests.
N.3.4 [3.30]; N.4.1 [3.30]; N.4.2.2 [3.30]

1.2. Check gasoline computer price on both sides of dispenser.

EPO NO. 26-C-1
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2. Gasoline/oil mixture.

EPO NO. 26-C-2
Gas/Oil Mixing

2.1. With this system, separate meters and computers are used for gasoline and oil. In normal
operation, blending takes place at the nozzle. For tests of oil delivery, a "sealer's valve" is

provided.

2.2. Remove lower cap from "sealer's valve". Use two wrenches to assure that check valve
immediately above lower cap is not loosened or removed.

2.3. Two persons are advisable for the following tests of oil delivery. With "sealer's valve" open,
one person should observe oil delivery into a one-quart container while the other controls the

delivery of gasoline into any suitable container.

2.4. Select available ratios of gasoline oil mixture. Examples of delivery ratios are as follows:

Ratio

16:1
20:1
24:1
40:1
50:1

Gasoline
Registered

4 gallons

5 gallons

6 gallons
10 gallons
12.5 gallons

Oil Registered
and Delivered
to Test Measure

1 quart
1 quart
1 quart
1 quart
1 quart

2.5. Atcompletion of tests, "sealer's valve" must be returned to original operating position. Replace

and seal lower cap.

EPO NO. 26-C-2
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EPO NO. 26-D-1

MONEY ACCEPTANCE CONSOLES

The specifications tolerances and tests listed under EPO NO. 26-A for Basic Dispensers shall apply to
money acceptance pumps during manual operation.

Test of Meter

1. Have operator set pumps on manual operation.

2. Test each pump separately as outlined in EPO NO. 26-A for Basic Dispensers.
3. If pumps are accurate, have them set to money acceptance.

Test of Money Acceptance Console

1. The following procedure is recommended in order to test the three main relay switches on the
console, which are 25¢, 50¢ and $1.00.

1.1. Itis not necessary to measure the volume as the pumps have been determined to be accurate.

2. Have operator put 25¢ in coin acceptor and open delivery valve. When pump stops automatically,
close valve and check that money value equals 25¢. Do not hang up hose or reset computer.

3. Have operator insert 50¢ or two quarters, open valve and check that total price equals 75¢ when the
pump stops automatically.

4. Have operator insert a $1.00 bill, open valve and check that total price equals $1.75 when the pump
stops automatically.

EPO NO. 26-D-1



EPO NO. 26-E-1

REMOTE CONSOLES

KEYLOCK, CARD ACCEPTOR DEVICES, AND RECEIPT/TICKET PRINTERS

In the following procedure, the terms readout device or readout values are used to identify the remote
indicator on a remote console, keylock, or card acceptor system, including debit systems and cash value
cards.

NOTE: These procedures apply only to accessories connected to the system that can affect the
accuracy of the device. Systems such as credit card printers, not interfaced to a type-approved

console or retail metering system do not fall under weights and measures jurisdiction.

Pre-Test Determinations

1. Identification.

1.1. Manufacturer's or distributor's name or trademark, model number and serial number (on
identification plate attached to an exterior surface of the console/printer). G-S.1[1.10]

2. Type approval. B&P 12500.5
3. Indicating elements.
3.1. Readability (must be clear and easily read). G-S.5.1 [1.10]
3.2. Advancement only by mechanical operation. S.1.3 [3.30]
3.3. Return to zero (readily returnable to definite zero). S.1.6.3 [3.30]

4. Remote consoles (auxiliary element), keylock, and card acceptor devices may indicate one of the
following terms: S.1.6.6 [3.30]

4.1. Money value or debit.
4.2. Money value and volume.
4.3. Volume only.

5. For systems with analog dispenser indications and digital indications on the readout device,
the readout device shall track the dispenser to the nearest minimum graduation. The readout in a
card acceptor system is usually the printed output of the journal or logger printer which is usually
located in the operator's office. -S.5.2.2(b) [1.10]

6. For systems with digital indications on both dispenser and readout device. G-S.5.2.2(a) [1.10]

6.1. For remote displays indicating money only, the money values must agree.

EPO NO. 26-E-1
Remote Consoles



EPO NO. 26-E-2
Remote Consoles

6.2. For remote displays indicating money and volume.
6.2.1. Money values must agree.

6.2.2. Volume indication differences are acceptable depending on equipment design

limitations.
DISPENSER CONSOLE
Total Price 11.56 11.56
(11.5552)
Gallons 10.048 101
(10.052)
Unit Price 1.15/gallon

6.3. Forremote displays indicating volume only, indications must agree or "round off" to the nearest
minimum unit that can be indicated or recorded. G-S.5.2.2(c) [1.10]

7. Master key or card must be available from owner/operator to perform tests.

Basic Remote Console Test

1. Tests for proper rounding in the conversion from analog to digital quantities, or for agreement on
digital indications, may be accomplished without additional test drafts during the normal testing of
the dispensers. If necessary, a small amount of product may be delivered on top of each test draft; (a)
to advance the analog indicator to 0.3 distance between minimum graduations (see 1.1 below); and
(b) to 0.7 distance between minimum graduations (see 1.2). G-UR.4.4 [1.10]

NOTE: Rounding on some systems may be to the nearest tenth of a gallon in lieu of to the nearest
cent.

The dispenser can then be tested for anti-drain and interlock-control valve malfunction.

1.1. With the dispenser in operation, stop delivery at approximately 0.3 of the distance between two
analog graduations of the dispenser. G-S.5.2.2(b) [1.10]

1.1.1. Turn the dispenser "off". The readout digital value shall round down to the lower
analog value.

1.2. With the dispenser in operation again, stop delivery at approximately 0.7 of the distance
between two analog graduations.

1.2.1. Turn dispenser "off". The readout digital value shall round up to the higher analog
value.

EPO NO. 26-E-2
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1.3.

EPO NO. 26-E-3
Remote Consoles

During these tests, if a dispenser delivery is stopped between graduations at distances
equivalent to 0.4, 0.5 or 0.6, the readout digital value may round up or down.

Test for prepay remote consoles.

2.1.

2.2

2.3.

Calculate the proper price extension to include two test drafts (as 10 gallons) and have the
operator preset the console for an amount from 5-7 cents higher. This allows enough room in
the second prover to "run the pump" out without first having to return product to storage.

Conduct basic pump tests as outlined in EPO NO. 26-A. At the completion of the slow test
leave the dispenser "on", apply tolerances and then open the nozzle, allowing product to flow
until the unit automatically shuts off with the nozzle open. (Shut-off shall occur within 3/10 of

a cent of the preset amount if the dispenser is analog, and shall be the preset amount if digital.)
T.2.1.1 [3.30]; T.2.1.2 [3.30]; G-S.5.2.2 [1.10]

Have the operator switch the console to a post-pay (or manual mode), reset dispenser and run
one additional 5-gallon normal test. Include any computer jump in this test. System shall
deliver within maintenance tolerance. (This test determines that the next "fill-up" customer
after a "prepay" customer is assured full measure.) Check console for proper rounding on
analog dispensers and for agreement on digital dispensers. T.2.1.1 [3.30]; T.2.1.2 [3.30]

At 0.3 of the distance between graduations, the console shall round down; at 0.7 the distance
between graduations, the console shall round up.

Test for key lock and card acceptor systems.

3.1.

In most cases, only one readout will be available for routine test in these systems. This will be
the one actuated by the owner/operator master key or card. Using this key or card, conduct the

tests outlined in EPO No. 26-E-2. If this readout passes the test, accept the entire system.
G-UR.4.4 [1.10]

Receipt/ticket printer. (Computing type only.)

4.1.

4.2.

4.3.

Printed receipt/ticket must have unit price, volume delivered, and total price.
G-S.5.5[1.10]; UR.3.4 [3.30]

Printed total price of sale must agree. G-S.5.2.2 [1.10]

4.2.1. All digital values must be identical.

4.2.2. Analog must agree to nearest minimum money value.
Printed volume delivered. S.1.6.5 [3.30]; S.1.6.5.2 [3.30]

4.3.1. Volume delivered must be printed to at least the nearest hundredth unit (example:
62.89 gallons).
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44.

EPO NO. 26-E-4
Remote Consoles

Console volume
Derived by

Mathematical agreement. Printed volume delivered x unit price = total price "*1/2 cent. (The
printed volume may differ from the dispenser and console displayed volumes due to equipment
design and "rounding" of indications.)
Example:
Dispenser Console Printer
Total Price ~ 11.56 11.56 11.56
(11.5552)
Gallons 10.048 10.1 10.052

(10.05) or (10.052)

Unit Price 1.15/gallon 1.15/gallon

1.15/gallon

11.56 = 10.052
1.15/gal
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EPO NO. 26-F-1

VAPOR RECOVERY SYSTEMS
FIELD COMPLIANCE TESTING

Discussion

This Examination Procedures Outline is directed primarily at those systems/nozzles requiring an
"intended tight seal" and use of the "Field Compliance Test Unit".

Systems

Stage II vapor recovery systems are designed to control motor vehicle fuel vapors. The principle types of
systems include:

1. Balance System - Where the fuel nozzles include a bellows and face plate designed to make an
"intended tight seal" with the vehicle fill opening. Liquid entering a fuel tank displaces vapor which
returns to storage.

2. Assist System - These systems may include more than one type of fuel delivery nozzle. One includes
a bellows and face plate, but does not require a "tight seal". The other system includes a coaxial fill
spout with perforations in the outer tube near its tip. Both systems allow visual observation of
vehicle fill opening while filling, if desired, and both rely on some external mechanism to
create a vacuum to remove fuel vapors. 4054, A1.1, A1.2

Nozzles
All the systems utilizing vapor recovery type nozzles shall contain in each nozzle adequate and automatic

means to prevent measured liquid from either recirculating, entering the vapor return line, or overflowing
a vehicle fill opening. 4054.1, S.1

All nozzle types shall have a primary shut-off device which automatically activates when liquid covers
the primary shut-off sensing mechanism. 4054.1, S.1.1(a)

Balance Type

These nozzles shall have a secondary shut-off device or other effective means to prevent liquid
recirculation. These automatically activate after liquid has entered the vapor return line upon primary
shut-off failure. 4054.1, S.1.1(b)
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Assist Type

These nozzles may have a secondary shut-off or some other effective means to avoid liquid overflowing
a vehicle fuel tank because of primary shut-off failure. "Other effective means" include, but are not
limited to, permitting liquid to be seen either by observing the vehicle pipe opening or hearing and seeing
liquid overflow spillage. 4054.1, S.1.1(c)

Pre-Test Inspection

1. Identification.

1.1. Manufacturer's or distributor's name or trademark, model number and serial number.
Health & Safety Code 41958

(a) Systems may have an 1.D. plate.

(b)  Nozzles may have this information cast in the nozzle body or on a metal I.D. tag
depending on manufacturer.

2. Type approval. B&P 12500.5
(a) Systems. DMS Notice D-86-2
(b) Nozzles (new or rebuilt). DMS Notice D-94-1

Pre-Test Determinations

1. Equipment.

1.1. Field Compliance Test Unit built as specified in California Code of Regulations, Section
4054.1, S.2.2. Design. 4055, N.1

NOTE: These units should be tested against Division of Measurement Standards area
specialist Field Compliance Units for uniformity of performance.

2. Tolerances. 4005, N.2.1
2.1. Performance accuracy - primary shut-off devices.
Primary shut-off device overrides. The required, additional attempts, in total, to override any

nozzle primary shut-off device shall not increase the dispenser volume indication by more than
1/10 gallon. 4054.3
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Vapor Recovery Systems



Tests

EPO NO. 26-F-3
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SAFETY NOTE: Use grounding wires between Field Compliance Unit, nozzle, and dispenser prior to

testing. 4055, N.2

1. Initial test - primary shut-off.

1.1.

Dispense fuel into the Field Compliance Test Unit in accordance with common public usage.
The nozzle shall shut-off automatically when the primary shut-off sensing mechanism is
covered by liquid. After the initial primary shut-off device activates, dispense enough
additional fuel into the test unit to immerse the nozzle primary shut-off sensing mechanism in
liquid.

1.2. Record the dispenser indicator gallons.

1.3.

Make 6 additional, consecutive override attempts duplicating a full range of potential customer
usage and record the new indicated gallons. All 6 attempts shall result in automatic nozzle
shut-off before the dispenser volume indicator increases more than the 1/10 gallon limit.

NOTE: A test unit must be used for this procedure so the primary shut-off device sensing
mechanism can be immersed in liquid.

2. Secondary shut-off device.

2.1.

2.2.

2.3.

Introduce sufficient fuel into the vapor return line (approximately 1/10 gallon) to block the
return of vapors through the line.

Hold in place a "U-shaped" configuration of the fuel discharge hose at a level lower than the
nozzle to concentrate the liquid. Make one or more attempts to dispense fuel into an empty
Field Compliance Test Unit (balance-type nozzles must make their intended tight seal at the fill
pipe opening).

The nozzles shall shut-off automatically before the dispenser volume indicator increases more
than 3/10 gallon limit for each attempt as specified.

NOTE: This test is not usually performed except for customer complaints regarding nozzle
performance.
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EPO NO. 27-1

WHOLESALE METERS

The procedures in this Examination Procedures Outline pertain to noncompensated and temperature-
compensated meters used primarily for measuring petroleum products.

A gravimetric method suitable for many products like oil, lacquer thinner, or antifreeze is contained in
EPO REF-P.

Pre-Test Inspection

1. Identification.

1.1. Manufacturer's or distributor's name or trademark, model number and serial number.
(Nonretroactive as of 1968.) G-S.1[1.10]

2. Type approval. B&P 12500.5
3. Indicating and recording elements.

3.1. The smallest unit on the indicator or printer shall not exceed one gallon on wholesale devices.
S.1.2.3[3.30]

3.2. Advancement of indicating and recording elements. S.1.3 [3.30]
3.2.1. Shall be only by mechanical operation of the meter.
3.2.2. If a meter is cleared by advancing its elements to zero:
(a) The advancing movement, once started cannot be stopped until zero is reached; or
(b) Such elements must be automatically obscured until they reach zero.
4. Measuring elements.

4.1. Vapor eliminator. The system shall be equipped with vapor or air eliminator or other automatic
means to prevent the passage of vapor and air through the meter. S.2.1[3.30]

4.1.1. Loading rack meters may be equipped or may be designed or operationally controlled
by a method approved by weights and measures having control over the device that
prevents the passage of air/vapor into the system. S.2.11 [3.30]
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4.2. Automatic temperature compensators.

4.2.1. When a meter is equipped with a single temperature compensated indicating element,
provisions shall be made to deactivate the temperature compensator so the meter will
indicate an uncompensated volume. $.2.7.2 [3.30]

4.2.2. For test purposes, means shall be provided to determine the temperature of the liquid in

the meter liquid chamber or in the inlet or discharge line right next to the meter.
S$.2.7.4 [3.30]

5. Marking requirements.

5.1. A wholesale device shall be marked to show its designed maximum and minimum discharge

rates. Minimum discharge rate shall not exceed 20% of the maximum discharge rate.
S.4.3.1 [3.30]

5.2. A device with an automatic temperature compensator shall have the indicator, printer and

printed record marked to show that the volume delivered has been adjusted to 60EF.
S.4.3.2 [3.30]

5.3. Devices intended to measure accurately only the products having particular properties shall be
so marked. S.4.1[3.30]

Pre-Test Determination

SAFETY NOTE: Grounding - Connect a wire from a known ground to the prover, then connect a
wire from the prover to the equipment being tested, and finally, for the "safety
triangle", a wire from the equipment back to the original known ground. For
properties or hazards associated with testing various chemicals or compounds and
potential safety and contamination problems refer to the Material Safety Data
Sheets.

EPO REF-E, Safety Guidelines; EPO REF-S

1. Determine proper prover size to accommodate the amount delivered by the device in one minute at its
maximum discharge rate and in no case less than 50 gallons. N.3.5 [3.30]

2. Determine tolerances. T.2.3 [3.30]

Agri-Chemical liquids T.2.3.1 [3.30]

Normal tests and special tests

Acceptance tolerance 0.3%
Maintenance tolerance 0.5%
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Other liquids T.2.3.2 [3.30]

Normal tests

Acceptance tolerance 0.2%
Maintenance tolerance 0.3%
Special tests

Acceptance and maintenance 0.5%
Repeatability. When multiple tests are conducted at approximately the same flow rate and the
size, the range of the test results shall not exceed 40% of the absolute value of the maintenance
tolerance and the results of each test shall be within applicable tolerances. T.2.3.4 [3.30]
3. Equipment for temperature-compensated meters.
3.1. At least two one-quart thermos bottles and a source for ice or hot water as needed.
3.2. Two to four 30°F to 120°F thermometers as needed.
3.3. A. 0. Smith thermometer well plug for testing Smith compensators. Available from:
A. 0. Smith Corporation
2257 South Saybrook Avenue
Los Angeles, California 90022

4. Ticket printers. If the meter is equipped with ticket printer, the printer must be in the zero start
position before starting any test.

Tests

NOTE: Normal Tests — These shall be made at the maximum discharge flow rate developed under the
conditions of installation. Any additional tests at flow rates down to and including one-half the
sum of the maximum and rated minimum shall be considered “Normal Tests”. N.4.1 [3.30]

Tests for repeatability should include a minimum of three consecutive tests at the same flow
rate and size. N.4.1.2[3.30]

1. Nontemperature-compensated meters.
1.1. Wet prover. Allow 30-second drain.
1.2. Conduct normal test. N.4.1 [3.30]

1.3. Conduct slow test (special). N.4.2.4 [3.30]
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2. Temperature-compensated meters (single indicator).

2.1.

2.2.

2.3.

2.4.

Wet prover. Allow 30-second drain.

Conduct normal test with temperature compensator in normal operation (connected) and apply
temperature correction factor to prover connected volume for product temperature as delivered.
(Use "Manual of Petroleum Measurement Standards", Volume Correction Factors, from
American Petroleum Institute.) 4002.8 [3.30]; (a.) Page D3-9

2.2.1. Temperature measurements should be taken at various levels in the prover, according to
its size, and also at the thermometer well in the meter.

Conduct slow tests (special) with the temperature compensator in normal operation and apply
temperature correction factors as previously noted. N.4.2.4 [3.30]

If the test results at line temperature are within tolerance, conduct an additional temperature
compensated test at normal discharge rate with the meter temperature-compensating sensor
immersed in a temperature-controlled bath at a point different from the line temperature of the
original tests. $.2.7.2 [3.30]

NOTE: Make sure thermometer well plug is installed prior to pressurizing meter.

2.4.1. Example of temperature to select: If first test was at 70°F, select a second temperature
of 40EF. If first test was at 60EF, the second test could be either 40EF or 90EF.

2.4.2. After immersing the temperature-compensating sensor in a temperature controlled bath,
50 to 100 gallons of product should be run through the meter prior to the next test to
allow the temperature compensator to stabilize.

NOTE: If temperature-compensating sensor is placed in a 40EF bath, multiply the
prover reading by 1.0133 (from API book). A prover indication of 1000
gallons multiplied by 1.0133 is corrected to 1013.3 gallons.

3. Combination temperature-compensated indicator (net register) and nontemperature-compensated
indicator (gross register) on a single meter.

3.1.

3.2.

(Rev. 1/02)

Wet prover. Allow 30-second drain.

Conduct normal tests with net register in normal operation. Compare reading of net register
with temperature-corrected prover volume. Compare reading of gross register with uncorrected
prover volume. Both results shall be within tolerance, although they need not agree with each
other.
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3.3. Conduct slow tests (special) and compare readings of both indicators to prover volumes as
previously described (see Section 3.2. under Tests).

3.4. If both results are within tolerance, conduct an additional test of the net register using a
temperature-controlled bath (see Section 2.4. under Tests).
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EPO NO. 29-1

VEHICLE TANK METERS
PUMP DISCHARGE AND GRAVITY DISCHARGE

Pre-Test Inspection

1.

Identification. G-S.1[1.10]

1.1. Manufacturer's or distributor's name, model number and serial number on major components.

(Shall include meter, temperature compensator and printer, if so equipped.)

2. Type approval. B&P 12500.5

3.

Indicating and recording elements.

3.1. Value of smallest unit of indicator shall not exceed: S.1.1.3 [3.31]

(@) 0.1 gallon or 1 Ib. on milk metering systems,

(b) 0.1 gallon on meters with a rated maximum flow of 100 gpm or less used for retail
deliveries of liquid fuel, or

(c)  one gallon on other meters.

3.2. Advancement of indicating and recording elements. S.1.1.4 [3.31]

3.3.

3.4.

3.2.1. Shall be only by mechanical operation of the meter.

3.2.2. If a meter is cleared by advancing its elements to zero, (a) the advancing movement,
once started, cannot be stopped until zero is reached; or (b) such elements must be
automatically obscured until they reach zero.

3.2.3. Elements shall return to a definite zero and shall be prevented from being returned
beyond zero. S.1.1.5[3.31]

Ticket printer; customer ticket. Vehicle mounted metering systems shall be equipped with a
ticket printer. The ticket printer shall be used for all sales. A copy of the ticket issued by the
device shall be left with the customer at the time of delivery or as otherwise specified by the
customer. (Nonretroactive as of January 1, 1995.) | 4002.3 [3.31]; UR.2.2 |

Computing-type device.

3.4.1. Unitprice. Means shall be provided for displaying outside the device, in a manner clear

to the operator/observer, the unit price at which the device is set to compute.
S.1.4.1 